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i e e

m Air Quality Division

WYOMING DEPARTMENT OF

ENVIRONMENTAI New Source Review Permit Application Form:
QUALITY i

Is this an addendum to an existing application? LA o i
Yes X No Date of Application: 7/30/2015

Previous Application #: A0000777

COMPANY INFORMATION:

Company Name: Jonah Energy LLC

Address: 707 17th Street, Suite 2700

City: Denver State: Colorado Zip Code: 80202

Country: [ USA | Phone Number: 720.577.1000

FACILITY INFORMATION:

Facility Name: YP 4-12 Compressor Engine

New Facility or Existing Facility: |Existing |

Facility Description: Compressor Engine - Line Pressure Reduction Project

Facility Class: Minor | Operating Status:|Not Yet Installed

Facility Type: Production Site

For Oil & Gas Production Sites ONLY:

First Date of Production (FDOP)/Date of Modification: TBD-Engine included herein not yet installed
Does production at this facility contain H25?* No ]

*If yes, contact the Division.
APl Number(s):

NAICS Code: [
FACILITY LOCATION:

*Enter the facility location in either the latitude/longitude area or section/township/range area. Both are not required.

Physical Address:

City:

State: WY Countv:l I

OR

Latitude: 42.42305 Longitude: -109.76083 County:|Sublette I
Quarter Quarter: NW Quarter: NW

Section: 12 Township: 28N Range: 109W

For longitude and latitude, use NAD 83/WGS84 datum and 5 digits after the decimal (i.e. 41.12345, -107.56789)
CONTACT INFORMATION:

*Note that an Environmental AND NSR Permitting Contact is required for your application to be deemed complete by the agency.

Title: First Name: Charles

Last Name: Cornell
Company Name: Jonah Energy LLC
Job Title: Sr. Regulatory Lead
Address: 707 17th Street, Suite 2700
City: Denver State: | Colorado |
Zip Code: 80202
Primary Phone No.: 720.577.1251 E-mail: chuck.cornell@jonahenergy.com
Mobile Phone No.: 970.988.6067 Fax No.:

Contact Type: [ Environmental contact Start Date: October 6, 2014
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Additional Contact Type (If needed): | NSR Permitting contact |
Title: First Name:

Last Name:
Company Name:
lob Title:
Address:

City: State: I ]
Zip Code:

Primary Phone No.: E-mail:

Mohile Phone No.: Fax No.:

Contact Type: [ I Start Date:

FACILITY APPLICATION INFORMATION:
General Info:

Has the facility changed location or is it a new/ greenfield facility? No
Has a Land Use Planning document been included in this application? No
Is the facility located in a sage grouse core area?* No

If the facility is in a sage grouse core area, what is the WER number?
* For questions about sage grouse core area, contact WY Game & Fish Department.

Federal Rules Applicahility - Facility Level:

Prevention of Significant Deterioration (PSD): No
Non-Attainment New Source Review: No
Maodeling Section:

Has the Alr Quality Division been contacted to determine if modeling is required? No
Is a modeling analysis part of this application? No
Is the proposed project subject to Prevention of Significant Deterioration (PSD} requirements? No
Has the Air Quality Division been notified to schedule a pre-application meeting? No
Has a modeling protocol been submitted to and approved by the Air Quality Division? No

Has the Air Quality Division received a Q/D analysis to submit to the respective FLMs to determine
the need for an AQRV analysis?
Regquired Attachments:

Facility Map (7]
Process Flow Diagram
Modeling Analysis (if applicable) ]
Land Use Planning Document (]
Detailed Project Description (<]
Emissions Calculations (]
I, Charles Cornell Sr. Regulatory Lead
Responsible Official (Printed Name) Title

an Official Representative of the Company, state that | have knowledge of the facts herein set forth and that the same
are true and correct to the best of my knowledge and belief. | further certify that the operational information provided
and emission rates listed on this application reflect the anticipated emissions due to the operation of this facility. The
facility will operate in compliance W|th a t»apphcable Wyommg Air Quality Standards and Regulations.

f / /f 5 3
~ / A a,

Signature: f 3 / el £ ﬁ, Date: L s 5 A £y
S Lo (Ink) ‘
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Specific Emission Unit Attributes:

Company Equipment ID: El

Engine

Company Equipment Description:

Natural Gas-Fired Compressor Engine

Operating Status: lNot Yet Installed

Initial Construction Commencement Date:
Initial Operation Commencement Date:
Most Recent Construction/ Modification
Commencement Date:

Most Recent Operation Commencement Date:

TBD

8D

8D

TBD

Select reason(s) for this emissions unit being included in this application (must be completed regardless of date of

installation or modification):

Reason:l

If reason is Reconstruction or Temporary Permit or Other, please explain below:

Replacement compressor engine to replace existing compressor engine currently operating at the YP 4-12 production
location under Air Quality Waiver wv-16956-1 dated October 23, 2014, and as extended under Air Quality Permit wv-

16956-1 Extension dated July 17, 2015

Name Plate Rating: 1035 HP @ 1400 RPM Units: hp

Site Rating: 573 Units: hp

Primary Fuel Type: IFieId Gas

Secondary Fuel Type: |

Model Name and Number: G35128

Engine Type: | 4 Stroke Lean Burn

Serial Number Tracking Table:

Serial Number: TBD Order Date: TBD
Manufacturer Name: Caterpillar

Construction/Installation Commencement Date: TBD

Operation Commencement/ Start-up Date: TBD

Manufacture Date: TBD

Btu Content: 1120 Units: Btu/scf
Fuel Sulfur Content:  Neg Units: |
Type of Service: ICompression

Is diesel engine EPA Tier Certified?

* If yes, list EPA Tier Rating

SCC Codes: List all Source Classification Code(s) (SCC) that describe the process(es) performed by the emission source

(e.g., 1-02-002-04).

Potential Operating Schedule:  Provide the operating schedule for this emission unit.

Hours/day: 24

Hours/year: 8760
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Control Equipment:

If yes, please fill out and attach the appropriate Control Device and Release Point Information worksheets.

Best Available Control Technology (BACT): Was a BACT Analysis completed for this emission unit?

O Yes No
Pollutant: CO, VOC

Proposed BACT: Oxidation catalyst with AFRC

*|If yes, attach BACT Analysis with this application.

Lowest Achievable Emission Rate (LAER): Was a LAER Analysis completed for this emission unit?
O Yes No
Pollutant:

Proposed LAER:

*|f yes, attach LAER Analysis with this application.

Federal and State Rule Applicability:

New Source Performance Standards {NSPS): IAffected
New Source Performance Standard are listed under 40 CFR 60-
Standards of Performance for New Stationary Sources.
NSPS Subpart: Subpart 111

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 61): |Not Affected

National Emissions Standards for Hazardous Air Pollutants (NESHAP Part 61) are listed under 40 CFR 61.
(These include asbestos, benzene, beryllium, mercury, and vinyl chloride).

Part 61 NESHAP Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63): ISubject but Exempt

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63)
standards are listed under 40 CFR 63

Part 63 NESHAP Subpart: Subpart 2227

Prevention of Significant Deterioration (PSD): INot Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review: [Not Affected
These rules are found under WAQSR Chapter 6, Section 13.
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Specific Emission Unit Attributes:

Heater/Chiller
Company Equipment ID: H1
Company Equipment Description: Indirect Heater #1 - 0.5 MMBtu/hr unit
Operating Status: IOperating l
Initial Construction Commencement Date: Jan-15
Initial Operation Commencement Date: 2/16/2015
Most Recent Construction/ Modification
Commencement Date: Jan-15
Most Recent Operation Commencement Date: 2/16/2015

Select reason(s) for this emissions unit being included in this application (must be completed regardless of date
of installation or modification):
Reason:IOther |

If reason is Reconstruction or Temporary Permit or Other, please explain below:

Continued operation of line heater as part of compressor engine line pressure reduction

Firing Type:
Heat Input Rating: 0.5 Units: MMBtu/hr

Primary Fuel Type: Field Gas
Secondary Fuel Type:

Heat Content of Fuel: 1120 Units: BTU/scf

Fuel Sulfur Content: Neg Units:

SCC Codes: List all Source Classification Code(s) (SCC) that describe the process(es) performed by the emission
source (e.g., 1-02-002-04).

2310021100

Potential Operating Schedule: Provide the operating schedule for this emission unit.
Hours/day: 24
Hours/year: 8760
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Control Equipment:

If yes, please fill out and attach the appropriate Control Device and Release Point Information worksheets.

Best Available Control Technology (BACT): Was a BACT Analysis completed for this emission unit?
] Yes No

Pollutant:

Proposed BACT:

*|f yes, attach BACT Analysis with this application.

Lowest Achievable Emission Rate (LAER): Was a LAER Analysis completed for this emission unit?

] Yes No

Pollutant:

Proposed LAER:

*If yes, attach LAER Analysis with this application.

Federal and State Rule Applicability:

New Source Performance Standards (NSPS): |Not Affected
New Source Performance Standard are listed under 40 CFR 60-
Standards of Performance for New Stationary Sources.
NSPS Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 61): [Not Affected

National Emissions Standards for Hazardous Air Pollutants (NESHAP Part 61) are listed under 40 CFR
61. (These include asbestos, benzene, beryllium, mercury, and vinyl chloride).

Part 61 NESHAP Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63): |Not Affected

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63)
standards are listed under 40 CFR 63

Part 63 NESHAP Subpart:

Prevention of Significant Deterioration (PSD): lNot Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review: [Not Affected
These rules are found under WAQSR Chapter 6, Section 13.
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Specific Emission Unit Attributes:

Heater/Chiller
Company Equipment ID: H2
Company Equipment Description: Indirect Heater #2 - 0.5 MMBtu/hr unit
Operating Status: |Operating I
Initial Construction Commencement Date: Jan-15
Initial Operation Commencement Date: 2/16/2015
Most Recent Construction/ Modification
Commencement Date: Jan-15
Most Recent Operation Commencement Date: 2/16/2015

Select reason(s) for this emissions unit being included in this application (must be completed regardless of date
of installation or modification):
ReaSOn:IOther |

If reason is Reconstruction or Temporary Permit or Other, please explain below:

Continued operation of line heater as part of compressor engine line pressure reduction

Firing Type:
Heat Input Rating: 0.5 Units: MMBtu/hr

Primary Fuel Type: Field Gas
Secondary Fuel Type:

Heat Content of Fuel: 1120 Units: BTU/scf

Fuel Sulfur Content: Neg Units: |

SCC Codes: List all Source Classification Code(s) (SCC) that describe the process(es) performed by the emission
source (e.g., 1-02-002-04).

2310021100

Potential Operating Schedule: Provide the operating schedule for this emission unit.
Hours/day: 24
Hours/year: 8760
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Control Equipment:

If yes, please fill out and attach the appropriate Control Device and Release Point Information worksheets.

Best Available Control Technology (BACT): Was a BACT Analysis completed for this emission unit?
] Yes No

Pollutant:

Proposed BACT:

*If yes, attach BACT Analysis with this application.

Lowest Achievable Emission Rate (LAER): Was a LAER Analysis completed for this emission unit?
] Yes (4] No

Pollutant:

Proposed LAER:

*If yes, attach LAER Analysis with this application.

Federal and State Rule Applicability:

New Source Performance Standards (NSPS): |N0t Affected
New Source Performance Standard are listed under 40 CFR 60-
Standards of Performance for New Stationary Sources.
NSPS Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 61): |N0t Affected

National Emissions Standards for Hazardous Air Pollutants (NESHAP Part 61) are listed under 40 CFR
61. (These include asbestos, benzene, beryllium, mercury, and vinyl chloride).

Part 61 NESHAP Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63): INot Affected

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63)
standards are listed under 40 CFR 63

Part 63 NESHAP Subpart:

Prevention of Significant Deterioration (PSD): [Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review: [Not Affected
These rules are found under WAQSR Chapter 6, Section 13.
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Emissions Information- The following tables request information needed to determine the applicable requirements
and the compliance status of this emission unit with those requirements.

Efficiency Standards

Pre-Controlled Potential Potential | Potential to
Potential Emissions | to Emit to Emit Emit Basis for
(tons/year) (PTE) Units (Ibs/hr) | (tons/year) Determination
Criteria Pollutants:
1.) 0.10 043 AP-42
Particulate emissions
(PE/PM) (formerly
particulate matter,
PM)
2) 0.10 0.43 AP-42
PM #10 microns in
diameter (PE/PM10)
3) 0.10 043 AP-42
PM #2.5 microns in
diameter (PE/PM2.5)
4.)| Sulfur dioxide (SO2) 0.13 0.6 Other
5.}[Nitrogen Oxides 117 51 Other
{NOx)
6.)|Carbon monaoxide 2.23 9.8 Other
{co)
7.)|Volatile organic 1.51 6.6 Other
compounds (VOC)
8.)|Lead (Ph) Neg Neg
9.)|Total Hazardous Air 0.18 1.43
Pollutants (HAPs) AP-42
10.) |Fluoride (F) N/A N/A
11.)|Hydrogen Sulfide N/A N/A
(H25)
12.)[Mercury (Hg) N/A N/A
13.)|Total Reduced Sulfur N/A N/A
(TRS)
14.)[Sulfuric Acid Mist N/A N/A

(SAM)

*Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
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Hazardous Air Pollutants (HAPs) and Toxic Air Contaminents

Efficiency Standards

Pre-Controlled Potential Potential | Potential to
Potential Emissions | to Emit to Emit Emit Basis for
(tons/year) {PTE) Units (lbs/hr) | {tons/year) Determination
Pollutants:
1.)|Formaldehyde 0.15 0.66
2.)|Acetaldehyde 0.08 0.33
3.)|Acrolein 0.05 0.21
4.)|Methanol 0.02 0.11
5)
6.)
Greenhouse Gases (GHGs)
Efficiency Standards

Pre-Controlled Potential Potential |Potential to

Potential Emissions  jto Emit to Emit Emit Basis for

{tons/yr) (PTE) Units (Ibs/hr)  |(tons/yr) Determination

Pollutants:

1)
2.)
3)
4.)
5)

6.)




Revised 1/22/2015
Control Equipment:

Oxidation Catalyst

Manufacturer: TBD Date Installed: TBD

Model Name and Company Control

Number: TBD Equipment ID:

Company Control Equipment

Description: Oxidation catalyst with AFRC

Pollutant(s) Controlled: [l co [CInox [[Jpb  [[dso2 | voc|[]Pm

L] PM(FIL) |l PM Condensible| L1 PMm 10 (FIL) L] pm 2.5 (FIL) ] pm 10| ] pm 2.5]

L] other
[NOTE: The following fields require numeric values unless otherwise denoted with an asterisk* |
Design Control Efficiency (%): Capture Efficiency (%):

Operating Control Efficiency (%):

Catalyst Type:* |Oxidation Catalyst I Air Fuel Ratio Controller:*

This is the only control equipment on this air contaminant source

If not, this control equipment is: [ Primary ] Secondary [ Pparallel

List all other emission units that are also

vented to this control equipment:* N/A

List all release point I1Ds associated with this
control equipment:* El
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Release Point Information:

Complete the table below for each release point. Please include release point information for each emission unit.
Multiple attachments may be necessary. A release point is a point at which emissions from an emission unit are
released into the ambient (outside)air. List each individual release point on a separate pair of lines (release point
ID and description). For longitude and latitude, use NAD 83/WGS84 datum and 5 digits after the decimal (i.e.
41.12345, -107.56789)

Stack Release Point Information

Company Release Point ID: Release Point Type: |Vertica|
YP 4-12 Release Point Latitude: 42.42305
El-stack Release Point Longitude: -109.76083
Company Release Point Description: Base Elevation (ft): 7127
YP 4-12 Stack Height (ft): 21.0
Compressor engine exhaust stack Stack Diameter (ft):  1.00

Exit Gas Velocity (ft/s): 113.4

Exit Gas Temp (F): 975

Exit Gas Flow Rate (acfm): 5,343
Company Release Point ID: Release Point Type: |

Release Point Latitude:

Release Point Longitude:

Company Release Point Description: Base Elevation (ft):

Stack Height (ft):
Stack Diameter (ft):
Exit Gas Velocity (ft/s):

Exit Gas Temp (F):
Exit Gas Flow Rate (acfm):

Company Release Point ID: Release Point Type: |

Release Point Latitude;

Release Point Longitude:

Company Release Point Description: Base Elevation (ft):

Stack Height (ft):
Stack Diameter (ft):
Exit Gas Velocity (ft/s):

Exit Gas Temp (F):
Exit Gas Flow Rate (acfm):

Company Release Point ID: Release Point Type: |

Release Point Latitude:

Release Point Longitude:

Company Release Point Description: Base Elevation (ft):

Stack Height (ft):
Stack Diameter (ft):
Exit Gas Velocity (ft/s):

Exit Gas Temp (F):
Exit Gas Flow Rate (acfm):
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Complete the table below for each fugitive (area, volume, line) release point. List each individual release point on a
separate line.

Fugitive Release Point Information

Company Release Point ID: Release Point Latitude:

Release Point Longitude:

Release Height (ft):

Company Release Point Description:

Company Release Point ID: Release Point Latitude:

Release Point Longitude:

Release Height (ft):

Company Release Point Description:

Company Release Point ID: Release Point Latitude:

Release Point Longitude:

Release Height (ft):

Company Release Point Description:

Company Release Point ID: Release Point Latitude:

Release Point Longitude:

Release Height (ft):

Company Release Point Description:




G3512B GAS ENGINE TECHNICAL DATA CATERPILLAR®
ENGINE SPEED (rpm): 1400 RATING STRATEGY: STANDARD
COMPRESSICN RATIO: 8:1 FUEL: Nat Gas
AFTERCOOLER TYPE: SCAC FUEL SYSTEM: CAT WIDE RANGE
AFTERCOOLER - STAGE 2 INLET (°F): 130 WITH AIR FUEL RATIO CONTROL
AFTERCOOLER - STAGE 1 INLET (°F): 201 FUEL PRESSURE RANGE(psig): 7.0-40.0
JACKET WATER OUTLET (°F): 203 FUEL METHANE NUMBER: 80
ASPIRATION: TA FUEL LHV (Btu/scf): 905
COOLING SYSTEM: JW+OC+1AC, 2AC ALTITUDE CAPABILITY AT 100°F INLET AIR TEMP. (ft): 6000
CONTROL SYSTEM: ADEM3 APPLICATION: Gas Compression
EXHAUST MANIFOLD: DRY
COMBUSTION: Low Emission
NOx EMISSION LEVEL (g/bhp-hr NOx): 0.5
RATING NOTES LOAD 100% 75% 50%
ENGINE POWER (WITHOUT FAN), (1) bhp 1035 776 518
ENGINE EFFICIENCY (IS0 3046/1) (2) % 356.2 33.6 30.8
ENGINE EFFICIENCY (NOMINAL) (2) % 345 32.9 30.2
ENGINE DATA
FUEL CONSUMPTION (IS0 3046/1) (3) Btu/bhp-hr 7237 7584 8259
FUEL CONSUMPTION (NOMINAL) (3) Btu/bhp-hr 7377 7731 8419
AIR FLOW (77°F, 14.7 psia) (WET) (4) (5) ft3/min 2337 1836 1257
AIR FLOW (WET) (4) (5) Ib/hr 10364 8139 5573
FUEL FLOW (60°F, 14.7 psia) scfm 141 111 80
COMPRESSCR OUT PRESSURE in Hg(abs) 99.4 91.1 68.2
COMPRESSOR OUT TEMPERATURE °F 364 344 273
AFTERCOOLER AIR OUT TEMPERATURE °F 134 136 134
INLET MAN. PRESSURE (6) in Hg(abs) 90.5 73.2 51.8
INLET MAN. TEMPERATURE (MEASURED IN PLENUM), (7) °F 136 139 138
TIMING (8) "BTDC 30 28 24
EXHAUST TEMPERATURE - ENGINE QUTLET 9 °F 975 979 1005
EXHAUST GAS FLOW (@engine outlet temp, 14.5 psia) (WET) (10) (5) ft3/min 6737 5305 371
EXHAUST GAS MASS FLOW (WET) (10) (5) Ib/hr 10750 8442 5792
EMISSIONS DATA - ENGINE QUT
NOx (as NO2) (11)(12) g/bhp-hr 0.50 0.50 0.50
co (11)(13) g/bhp-hr 2.24 2.30 2.29
THC (mol. wi. of 15.84) (11)(13) g/bhp-hr 4,92 4,61 4,56
NMHC (mol. wt. of 15.84) (11)(13) g/bhp-hr 0.74 0.69 0.68
NMNEHC (VOCs) (mol. wt. of 15,84) (11)(13)(14) a/bhp-hr 0.49 0.46 0.46
HCHO (Formaldehyde) (11)(13) g/bhp-hr 0.52 0.54 0.62
co2 (11)(13) g/bhp-hr 456 482 514
EXHAUST OXYGEN (11)(15) % DRY 96 9.2 8.8
LAMBDA (11)(15) 1.69 1.69 1.60
ENERGY BALANCE DATA
LHV INPUT (16) Btu/min 127256 100022 72614
HEAT REJECTION TO JACKET WATER (JW) (17)(25) Btu/min 17396 14223 14146
HEAT REJECTION TO ATMOSPHERE (18) Btu/min 4664 3887 3110
HEAT REJECTION TO LUBE QIL (OC) (19)(25) Btu/min 3963 3593 3135
HEAT REJECTION TO EXHAUST (LHV TO 77°F) (20)(21) Btu/min 45863 35927 25381
HEAT REJECTION TO EXHAUST (LHV TO 350°F) (20) Btu/min 30216 23885 17148
HEAT REJECTION TO A/C - STAGE 1 (1AC) (22)(25) Btu/min 6400 5038 1781
HEAT REJECTION TO A/C - STAGE 2 (2AC) (23)(26) Btu/min 4247 3604 2283
PUMP POWER (24) Btu/min 833 833 833

CONDITIONS AND DEFINITIONS

Engine rating obtained and presented in accordance with ISC 3046/1, (Standard reference conditions of 77°F, 29.60 in Hg barometric pressure.) No overload permitted at rating

shown. Consul the altitude deration factor chart for applications that exceed the rated altitude or temperature.

Emission levels are at engine exhaust flange prior to any after treatment. Values are based on engine operating at steady state conditions, adjusted to the specified NOx level at 100%

load. Tolerances specified are dependent upen fuel quality. Fuel methane number cannot vary more than = 3.

For notes information consult page three.

Data generated by Data Maintenance Utility Version 3.02,31
Ref. Data Set DM8828-02-001, Printed 22Apr2013

Page 1 of 4



G 351 2 B GAS ENGINE TECHNICAL DATA CATERPILLAR®

FUEL USAGE GUIDE |
CAT METHANE NUMBER| 30 35 40 45 50 55 60 65 70 75 80 85
SET POINT TIMING| 28 28 28 29 29 29 29 30 30 30 30 30
DERATICN FACTOR 1 1 1 1 1 1 1 1 1 1 1 1

ALTITUDE DERATION FACTORS AT RATED SPEED |

130 1 1 1 1 1 1 0.97 0.91 0.84 0.77 No Rating | Ne Rating | No Rating

120 1 1 1 1 1 1 0.98 0.92 0.85 0.79 No Rating | Ne Rating | No Rating

INLET 410 1 1 1 1 1 1 0.99 0.93 0.86 0.80 | No Raling | No Rating | No Rafing
AR 400 7 7 7 1 1 1 7 004 0.88 0.61 075 | No Rating | No Rating
TED?./IP 90 1 1 1 1 1 1 1 0.94 0.88 0.81 0.75 No Rating | No Rating
80 1 1 1 1 1 1 1 0.94 0.88 0.81 0.75 No Rating | No Rating

70 1 1 1 1 1 1 1 0.94 0.88 0.81 0.75 No Rating | No Rating

60 1 1 1 1 1 1 1 0.94 0.88 0.81 0.75 No Rating | No Rating

50 1 1 1 1 1 1 1 0.94 0.88 0.81 0.75 No Rating | No Rating

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

AFTERCOOLER HEAT REJECTION FACTORS

(ACHRF)
130 [ 133 1.38 143 1.48 153 158 1.64 164 1.64 164 | No Rating | No Rating | No Rating
120 [ 126 1.31 1.36 1.41 1.46 151 157 157 1.57 157 | No Rating | No Rating | No Rafing
INLET 449 120 1.24 1.29 1.34 1.39 1.44 1.49 149 1.49 1.49 | No Rating | No Rating | No Rating
AR o0 713 718 122 137 T3z 737 T42 742 742 T4z 742 | No Rating | No Rating
TEUE"P 90 .06 11 1.16 1.20 1.25 1.30 135 135 1.35 1.35 135 | No Rating | No Rating
80 1 1.04 109 113 118 1.23 128 128 1.28 1.28 728 | No Raling | No Rating
70 7 1 102 1.07 11 1.16 121 121 121 7,21 721 | No Rating | No Rating
60 1 1 1 1 1.04 1.09 1.14 1.14 1.14 1.14 1.14 No Rating | No Rating
50 1 1 1 1 1 1.02 1.06 1.06 1.06 1.06 1.06 No Rating | No Rating

o

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
ALTITUDE (FEET ABOVE SEA LEVEL)

MINIMUM SPEED CAPABILITY AT THE RATED SPEED'S SITE TORQUE

(RPM)

130 900 900 900 900 900 920 950 980 1010 1040 No Rating | No Rating | No Rating

120 900 900 900 900 900 910 940 970 1010 1040 No Rating | No Rating | No Rating

INLET 410 900 900 900 900 900 910 940 970 1000 1030 | No Rating | No Rafing | No Rating
AIR 100 900 900 900 900 900 900 930 960 990 1020 1050 No Rating | No Rating
T%II\:AP 90 900 900 900 900 900 900 930 960 990 1020 1050 No Rating | No Rating
80 900 900 900 900 900 900 930 960 990 1020 1050 No Rating | No Rating

70 900 900 900 900 900 900 930 960 990 1020 1050 No Rating | No Rating

60 900 900 900 900 900 900 930 960 990 1020 1050 No Rating | No Rating

50 900 900 900 900 900 900 930 960 990 1020 1050 No Rating | No Rating

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

Data generated by Data Maintenance Ultility Version 3.02,31
Ref. Data Set DM8828-02-001, Printed 22Apr2013 Page 2 of 4



G3512B GAS ENGINE TECHNICAL DATA CATERPILLAR®

FUEL USAGE GUIDE:

This table shows the derate factor and full load set point timing required for a given fuel. Note that deration and set point timing reduction may be required as the methane number
decreases. Methane number is a scale to measure detonation characteristics of various fuels. The methane number of a fuel is determined by using the Caterpillar methane number
calculation program.

ALTITUDE DERATION FACTORS:
This table shows the deration required for various air inlet temperatures and altitudes. Use this information along with the fuel usage guide chart to help determine actual engine power for
your site.

ACTUAL ENGINE RATING:

To determine the actual rating of the engine at site conditions, one must consider separately, limitations due to fuel characteristics and air system limitations. The Fuel Usage Guide
deration establishes fuel limitations. The Altitude/Temperature deration factors and RPC (reference the Caterpillar Methane Program) establish air system limitations, RPC comes into
play when the Attitude/Temperature deration is less than 1.0 (100%). Under this condition, add the two factors together. When the site conditions do not require an Altitude/
Temperature derate (factor is 1.0), it is assumed the turbocharger has sufficient capability to overcome the low fuel relative power, and RPC is ignored. To determine the actual power
available, take the lowest rating between 1) and 2).

1) Fuel Usage Guide Deration

2) 1-((1-Altitude/Temperature Deration) + (1-RPC))

AFTERCOOLER HEAT REJECTION FACTORS(ACHRF):

To maintain a constant air inlet manifold temperature, as the inlet air temperature goes up, so must the heat rejection. As altitude increases, the turbocharger must work harder to
overcome the lower atmospheric pressure. This increases the amount of heat that must be removed from the inlet air by the aftercooler. Use the aftercooler heat rejection factor (ACHRF)
to adjust for inlet air temp and altitude conditions. See notes 25 and 26 for application of this factor in calculating the heat exchanger sizing criteria. Failure to properly account for these
factors could result in detonation and cause the engine to shutdown or fail.

MINIMUM SPEED CAPABILITY AT THE RATED SPEED'S SITE TORQUE (RPM):
This table shows the minimum allowable engine turndown speed where the engine will maintain the Rated Speed's Torque for the given ambient conditions. For some ambient conditions,
the engine is not capable of being loaded continuously from idle to the max site torque at the indicated speed.

NOTES:

Engine rating is with two engine driven water pumps. Tolerance is + 3% of full load.

I1SO 3046/1 engine efficiency tolerance is (+)0, (-)5% of full load % efficiency value. Nominal engine efficiency tolerance is + 3.0% of full load % efficiency value.

I1SO 3046/1 fuel consumption tolerance is (+)5, (-)0% of full load data. Nominal fuel consumption tolerance is + 3.0% of full load data.

Air flow value is on a ‘wet' basis. Flow is a nominal value with a tolerance of + 5 %.

Inlet and Exhaust Restrictions must not exceed A& limits based on full load flow rates from the standard technical data sheet.

Inlet manifold pressure is a nominal value with a tolerance of + 5 %.

Inlet manifold temperature is a nominal value with a tolerance of + 9°F.

Timing indicated is for use with the minimum fuel methane number specified. Consult the appropriate fuel usage guide for timing at other methane numbers.

Exhaust temperature is a nominal value with a tolerance of (+)63°F, (-)54°F.

10. Exhaust flow value is on a 'wet' basis. Flow is a nominal value with a tolerance of + 6 %.

11, Emissions data is at engine exhaust flange prior to any after treatment.

12, NOx values are "Not to Exceed".

13. CO, CO2, THC, NMHC, NMNEHC, and HCHO values are "Not to Exceed” levels. THC, NMHC, and NMNEHC do not include aldehydes. An oxidation catalyst may be required to
meet Federal, State or local CO or HC requirements,

14. VOCs - Volatile organic compounds as defined in US EPA 40 CFR 60, subpart JJJJ

15. Exhaust Oxygen tolerance is + 0.5; Lambda tolerance is + 0.05. Lambda and Exhaust Oxygen level are the result of adjusting the engine to operate at the specified NOx level.
16. LHV rate tolerance is + 3.0%.

17. Heat rejection to jacket water value displayed includes heat to jacket water alone. Value is based on treated water. Tolerance is + 10% of full load data.

18. Heat rejection to atmosphere based on treated water. Tolerance is + 50% of full load data.

19. Lube oil heat rate based on treated water, Tolerance is + 20% of full load data.

20. Exhaust heat rate based on treated water. Tolerance is + 10% of full load data.

21. Heat rejection to exhaust (LHV to 77°F) value shown includes unburned fuel and is not intended to be used for sizing or recovery calculations.

22. Heat rejection to A/C - Stage 1 based on treated water. Tolerance is £5% of full load data.

23. Heat rejection to A/C - Stage 2 based on treated water. Tolerance is +5% of full load data.

24. Pump power includes engine driven jacket water and aftercooler water pumps. Engine brake power includes effects of pump power.

25. Total Jacket Water Circuit heat rejection is calculated as: (JW x 1.1) + (OC x 1.2) + (1AC x 1.05) + [0.85 x (1AC + 2AC) x (ACHRF - 1) x 1.05]. Heat exchanger sizing criterion is
maximum circuit heat rejection at site conditions, with applied tolerances. A cooling system safety factor may be multiplied by the total circuit heat rejection to provide additional margin.
26. Total Second Stage Aftercooler Circuit heat rejection is calculated as: (2AC x 1.05) + [(1AC + 2AC) x 0,15 x (ACHRF - 1) x 1.05]. Heat exchanger sizing criterion is maximum
circuit heat rejection at site conditions, with applied tolerances. A coocling system safety factor may be multiplied by the total circuit heat rejection to provide additional margin.

OCENOGBRWN =

Data generated by Data Maintenance Utility Version 3.02.31
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G3512B

GAS ENGINE TECHNICAL DATA

CATERPILLAR

FREE FIELD MECHANICAL & EXHAUST NOISE |

Engine

MECHANICAL: Sound Power (1/3 Octave Frequencies)

Percent Load | Power Overall 100 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz
% bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
100 1035 115.6 74.7 78.0 79.4 85,1 85.4 88.9 91.7 96.1 97.9 100.2
75 778 114.6 73.8 78.3 79.5 83.9 84.9 88.3 90.8 95.8 97.3 100.0
50 518 112.4 72.7 76.5 79.0 81.5 83.6 85.6 91.0 95.1 96.3 99.6
MECHANICAL: Sound Power (1/3 Octave Frequencies)
Engine
Percent Load F‘o?ner 1kHz | 1.25kHz | 1.6kHz 2 kHz 25kHz | 3.15kHz 4 kHz 5 kHz 6.3 kHz 8 kHz 10 kHz
% bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
100 1035 103.3 102.8 101.8 103.5 102.5 99.0 99.0 105.5 99.7 112.6 92.0
75 776 103.9 102.0 100.5 102.9 102.2 100.3 102.9 105.7 104.8 109.3 96.1
50 518 103.4 100.0 98.6 101.4 101.6 99.4 102.2 105.5 102.7 96.6 93.1
EXHAUST: Sound Power (1/3 Octave Frequencies)
Engine
Percent Load | Power Overall 100 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz
% bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
100 1035 128.4 102.8 100.5 110.3 112.1 113.9 101.3 101.9 106.9 111.2 113.4
75 776 123.3 89.7 88.7 107.5 110.1 109.3 100.0 101.6 106.8 119.6 107.4
50 518 118.2 100.0 98.1 108.0 109.3 110.2 95.9 97.6 104.3 108.3 103.2
EXHAUST: Sound Power (1/3 Octave Frequencies)
Engine
Percent Load Po?ner 1 kHz 1.25kHz | 1.6kHz 2 kHz 2.5kHz | 3.15kHz 4 kHz 5 kHz 6.3 kHz 8 kHz 10 kHz
% bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
100 1035 107.8 1116 114.4 119.9 119.5 118.6 119.7 120.3 118.9 118.2 114.3
75 776 102.1 103.8 102.8 105.8 106.5 111.8 112.9 110.7 110.0 109.3 106.0
50 518 99.4 99.4 99.4 101.4 102.8 1086.1 107.5 106.8 105.2 104.8 101.0

SOUND PARAMETER DEFINITION:
Sound Power Level Data - DM8702-01

Sound power is defined as the total sound energy emanating from a source irrespective of direction or distance. Sound power level data is presented under two index headings:

Sound power level -- Mechanical
Sound power level -- Exhaust

Mechanical: Sound power level data is calculated in accordance with 1SO 6798. The data is recorded with the exhaust sound source isolated.

Exhaust: Sound power level data is calculated in accordance with ISO 6798 Annex A.

Measurements made in accordance with ISO 6798 for engine and exhaust sound level only. No cooling system noise is included unless specifically indicated. Sound level data is

indicative of noise levels recorded on one engine sample in a survey grade 3 environment,

to be done on-site or under similar conditions.

How an engine is packaged, installed and the site acoustical environment will affect the site specific sound levels, For site specific sound level guarantees, sound data collection needs

Data generated by Data Maintenance Utility Version 3.02.31
Ref. Data Set DM8828-02-001, Printed 22Apr2013
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Notes:

(a) Emissicn factors for NOx, CO, VOC and HCHO (g/hp-hr) based upon proposed WDEQ BACT limits
Emission factor for SO2 (Ib/MMBtu) based maximum estimated sulfur content of natural gas of 5 grains/100 scf
PM10 emission factor {Ib/MMBtu) from USEPA AP-42, Chapter 3.2, Table 3.2-2 (4SLB), dated July 2000.

CALCULATIONS AND COMPUTATIONS

Emission Source:

Compressor Engine

Source Type:

Natural Gas-Fired RICE - Lean Burn

Site-Rated Horsepower (HP)

573 Requested Permitted Horsepower

Maximum Fuel Usage (Btu/bhp-hr)

9345 Manf Spec Sheet @ 50% load * 1.11 (HHV)

Number of Units:

1

Natural Gas Heating Value (BTU/scf)

1120 Analysis Data

Sulfur Content of Fuel {grains/scf):

0.05 Estimated

Operating Hours per Year:

8760

One (1) Compressor Engine

Emission Emission Rate
Compound Factor (a) Hourly (b) Annual (c)
(Lbs/Hr) | (Tons/Year)
NOx 0.5 1.07 4.70
Co 1.0 2.14 9.39
VocC 0.7 1.50 6.58
HCHO 0.07 0.15 0.66
S02 0.013 0.12 0.51
PM-10 - total 0.01 0.09 0.40

PM10 emission factor includes PM10 filterable and PM condensable
(b) Hourly Emission Rate (Lbs/Hr) = (Emission Factor, g/hp-hr) * (Horsepower, HP) / 453.6

Hourly Emission Rate (Lbs/Hr) = (Emission Factor, Ib/MMBtu) * (Horsepower, HP) * (Fuel Consumption, Btu/bhp-hr) / 1,000,000
() Annual Emission Rate (Tons/¥r) = (Hourly Emission Rate, Lbs/Hr) * (Hour of Operation Per Year, Hr/Yr) / (2,000 Lbs/Ton)

YP 4-12_Comp Engine Emissions_Update-to WDEQ

Nat Gas Engine-4SLB_S873HP
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Calculations and Computations

Natural Gas Combustion Natural Gas-Fired Compressor Engine Emissions
Emission Maximum Average Emission Rate, Emission Rate, Major
Pollutant Type™ Factor Haat Input, Heat Input, One Engine Qne Engines
AP-42 Section 3.2, 7/00 - Natural Gas-Fired one angine
Reciprocating Engines - Lean Burn Hourly™ Annual Annual® Hourly'" Annual”

{g/bhp-hr) (Ib/MMBtu)” | Rating |  (MMBtu/HN)®™ (MMBtuin {Ibfhr) (Ibslyr} (1py) (ibihr) (tpy) (¥IN)
1,1.2,2-Tetrachloroethane HAP 4.00E-05 E 9.09 9.09 3.64E-04 3.2 1.69E-03 3.64E-04 1.59E-03 No
1.1,2-Trichloroethane HAP 3.18E-05 E 9.09 9.09 2.89E-04 2.5 1.27E-03 2.89E-04 1.27€-03 No
1.3-Butadiene HAP 2.67E-04 D 9.09 9.09 2.43E-03 21.3 1.06E-02 2.43E-03 1.06E-02 No
1.3-Dichloropropene HAP 2.64E-05 E 9.09 9.09 2.40E-04 21 1.05E-03 2.40E-04 1.05E-03 No
2-Methylnaphthalene HAP 3.32E-05 o] 9.09 9.09 3.02E-04 2.6 1.32E-03 3.02E-04 1.32E-03 No
2,2 4-Trimethylpentane HAP 2.50E-04 Cc 9.09 9.09 227E-03 19.9 9.96E-03 2.27E-03 9.96E-03 No
Acenaphthene HAP 1.25E-06 o] 9.09 9.08 1.14E-05 0.1 4.98E-05 1.14E-05 4.98E-05 No
Acenaphthylene HAP 5.53E-06 Cc 9.09 9.09 5.03E-05 0.4 2.20E-04 5.03E-05 2.20E-04 No
Acetaldehyde HAP 8.36E-03 A 9.09 9.09 7.60E-02 665.8 3.33E-01 7.60E-02 3.33E-01 No
Acrolein HAP 514E-03 A 9.09 9.08 4 67E-02 409.4 2.05E-01 4 67E-02 2,05E-01 No
Benzene HAP 4.40E-04 A 9.09 9.09 4.00E-03 35.0 1.75E-02 4.00E-03 1.75E-02 No
Benzo(b)flucranthene HAP 1.66E-07 D 9.09 9.08 1.51E-06 0.0 6.61E-06 1.51E-06 6.61E-06 No
Benzo(e)pyrene HAP 4.15E-07 D 9.09 9.09 3.77E-06 0.0 1.65E-05 3.77E-06 1.65E-05 No
Benzo(g.h,)perylene HAP 4.14E-07 D 9.09 9.09 3.78E-06 0.0 1.65E-05 3.76E-06 1.65E-05 No
Biphenyl HAP 2.12E-04 D 9.09 9.08 1.93E-03 16.9 8.44E-03 1.93E-03 8.44E-03 No
Carbon Tetrachloride HAP 3.67E-05 E 9.09 9.09 3.34E-04 2.9 1.46E-03 3.34E-04 1.46E-03 No
Chlorcbenzene HAP 3.04E-05 E 9.09 9.09 2.76E-04 2.4 1.21E-03 2.76E-04 1.21E-03 No
Chloroform HAP 2.85E-05 E 9.09 9.08 2.59E-04 2.3 1.13E-03 2.59E-04 1.13E-03 No
Chrysene HAP 6.93E-07 c 9.09 9.09 6.30E-06 01 2.76E-05 6.30E-06 2.76E-05 No
Ethylbenzene HAP 3.97E-05 B 9.09 9.08 3.61E-04 3.2 1.58E-03 3.61E-04 1.58E-03 No
Ethylene Dibromide HAP 4.43E-05 = 9.09 9.09 4.03E-04 5 1.76E-03 4.03E-04 1.76E-03 No
Fluoranthene HAP 1.11E-06 Cc 9.09 9.09 1.01E-05 0.1 4.42E-05 1.01E-05 4.42E-05 No
Fluorene HAP 5.67E-06 c 9.09 9.08 5.16E-05 0.5 2.26E-04 5.16E-05 2.26E-04 No
Formaldehyde HAP 0.07 9.09 9.09 0.00E+00 1315.2 6.58E-01 1.50E-01 6.58E-01 No
Methanol HAP 2.50E-03 B 9.09 9.08 2.27E-02 199.1 9.96E-02 2.27E-02 9,96E-02 No
Methylene Chloride HAP 2.00E-05 o] 9.09 9.09 1.82E-04 1.6 7.96E-04 1.82E-04 7.96E-04 No
n-Hexane HAP 1.11E-03 [ 9.09 9.09 1.01E-02 88.4 4 42E-02 1.01E-02 4.42E-02 No
Naphthalene HAP 7.44E-05 Cc 9.09 9.08 6.76E-04 59 2.96E-03 6.76E-04 2.96E-03 No
PAH HAP 2 69E-05 D 9.09 9.09 2 4A5E-04 21 1.07E-03 2 .45E-04 1.07E-03 No
Phenanthrene HAP 1.04E-05 D 9.09 9.09 9.46E-05 0.8 4.14E-04 9.4BE-05 4.14E-04 No
Pyrene HAP 1.36E-08 o] 9.09 9.09 1.24E-05 0.1 5.42E-05 1.24E-05 5.42E-05 No
Styrene HAP 2 36E-05 E 9.09 9.09 2.15E-04 1.9 9.40E-04 2.15E-04 9.40E-04 No
Telrachloroethane HAP 2. 48E-06 D 9.09 9.08 2.25E-05 0.2 9.88E-05 2.25E-05 | 9.88E-05 No
Toluene HAP 4.08E-04 B 9.09 9.09 3.71E-03 325 1.62E-02 3.71E-03 1.62E-02 No
Vinyl Chloride HAP 1.49E-05 Cc 9.09 9.08 1.35E-04 1.2 5.93E-04 1.35E-04 5.93E-04 No
Xylene HAP 1.84E-04 B 9.09 9.08 1.67E-03 147 7.33E-03 1.67E-03 7.33E-03 No

0.18 2858.0
Hours of Operation 8.760 hourslyr
Number of Engines 1
Horsepower §73 HP
Fuel Consumption 9,345 Btu/bhp-hr Compressor Engine Total HAPs 143 1.43 No
Heat Input 9.09 MMBtu/hr
Maximum Individual HAP 0.66 0.66 No
NSCR Conirol Efficiency = 0.0% Assume 0% for calcs
Notes:
(a) Type = HAP for Hazardous Air Pollutant,
(b) Maximum heat input rate for the temporary compressor engine is based on calculated heat input rate of 9.09 MMBtu/hr
(c) Assume average heat input rate is the same as maximum heat input rate.
(d) Emission factors from AP-42, Section 3.2, Tables 3.2-2 for 4SLB engines except formaldehyde. Formaldehyde factor based on WDEQ BACT
(e) Hourly Emission Rate (Ib/hr) = [Heat Input Rate (MMBtu/Hr) * Emission Factor (Ilb/MMBtu)]
(f) Annual Emission Rate (tpy) = (Average Hourly Emission Rate, Ib/hr) * (8760 hr/yr) f (2,000 Ib/ton)
YP 4-12_Comp Engine Emissions_Update-to WDEQ
713012015
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Notes:

(a) Emission factors (Ib/MMscf) based on USEPA AP-42, Chapter 1.4, Tables 1.4-1 and 1.4-2, dated July 1998, except for SO2
Emission factor for SO2 (Ib/MMBtu) based assumed sulfur content of natural gas
(b) Hourly Emission Rate (Lbs/Hr) except for SO2 = (Emission Factor, Ib/MMscf) * (Heat Input, MMBtu/hr) *
(Actual Natural Gas Heating Value, Btu/scf) / (AP-42 Natural Gas Heating Value, Btu/scf) / (AP-42 Natural Gas Heating Value, Btu/scf)
(b) Hourly Emission Rate (Lbs/Hr) for SO2 = (Emission Factor, Lb/MMBtu) * (Heat Input, MMBtu/hr)
(¢) Annual Emission Rate (Tons/Yr) = (Hourly Emission Rate, Lbs/Hr) * (Hour of Operation Per Year, Hr/¥r) / (2,000 Lbs/Ton)

CALCULATIONS AND COMPUTATIONS

Emission Source:

Separator Heaters

Source Type:

Natural Gas-Fired Heaters

Heat Input (mmBtu/hr):

0.50 Permitted heat input

Number of Units:

2z

Natural Gas Consumption (MMscffyr)

3.9 calculated; one heater

Natural Gas Consumption (MMscf/yr)

7.8 calculated; 2 heaters

Natural Gas Heating Value (BTU/scf)

1120 Analysis Data

Sulfur Content of Fuel (grains/scf):

0.05 Estimated

Operating Hours per Year:

8760

One Separator Heater

Emission Emission Rate
Compound Factor (a) Hourly (b) | Annual (c)
(Lbs/Hr) (Tons/Year)
NOx 100 0.05 0.21
co 84 0.04 0.18
voC 55 0.003 0.01
S02 1.27E-02 0.01 0.03
PM-10 7.60 0.004 0.02

Two Separator Heaters

Emission Emission Rate
Compound Factor (a) Hourly (b) Annual {c)
{Lbs/Hr) (TonsfYear)
NOx 100 0.10 0.43
co 84 0.08 0.36
VoC 55 0.01 0.02
S02 1.27E-02 0.01 0.06
PM-10 7.60 0.01 0.03

YP 4-12_Comp Engine Emissions_Update-to WDEQ
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o) JONAH

LLC

March 26, 2015

Reviewer NT H'

cc:
Air Quality NSR Program Modeler

Wyoming Department of Environmental Quality D.E

Air Quality Division iy w=vaw

Herschler Building, 2-E File AOOOO .; I
122 West 25" Street S PAVE|

Cheyenne, WY 82002

RE:  Jonah Energy LLC
Request for C6 S2 Air Permit Application
Compressor Engine Located at YP 4-12 Production Facility
Sublette County, Wyoming

Dear WDEQ:

Jonah Energy LLC is submitting this letter along with the attached air permit forms and associated emissions to the
Wyoming Department of Environmental Quality (WDEQ) Air Quality Division (AQD) to request the continued
operation of one (1) compressor engine asscciated with a line pressure reduction project in the Jonah field of
operations. This application is being submitted following the in-person meeting between Jonah Energy LLC and
the WDEQ-AQD that occurred on September 26, 2014, and as mentioned in our subsequent email dated March
18, 2015 in which we requested the temporary pilot project be allowed to continue operation.

Jonah Energy is requesting that the WDEQ issue a C6 S2 air permit for the permanent installation of one (1)
compressor engine as part of a line pressure reduction project to determine if a decrease in line pressure will
resultin an increase in production along with a decrease in emissions in the Jonah field. If successful, the decrease
in emissions would be a result of the reduced line pressure minimizing tank flash emissions within the Jonah field.
The line pressure reduction project would consist of installing a horizontal separator, up to two (2) low pressure
separators and associated heaters and a compressor engine for a maximum of 8760 hours of operation.

Currently, the one (1) compressor engine and associated separator heaters have been installed at the Yellow
Point (YP) 4-12 production facility. This compressor engine was authorized to operate on a temporary basis under
Air Quality Waiver wv-16956-1, issued October 23, 2014. The start-up notification for the temporary pilot
compressor engine authorized under Waiver wv-16956-1 was submitted to the WDEQ-AQD under cover dated
February 19, 2015. As the operation of the compressor engine located at the YP 4-12 location is currently limited
to six (6) months of operation from the date of start-up, Jonah Energy is requesting authorization to permanently
operate the compressor engine at the YP 4-12 location.

The compressor engine that is currently operating at the YP 4-12 production facility is a natural gas-fired Caterpillar
(3516 LE four-stroke lean-burn (4SLB) engine with a maximum nameplate horsepower (HP) of 1340 HP at 1400
RPM. It is important to note that although the maximum nameplate horsepower identified is 1340 HP, due to the
approximate 7200 foot elevation of the YP 4-12 production facility and the limitations of the current well and
pipeline configuration, the maximum site-rated horsepower is far less than 1340 HP and remains under the 1050
HP authorized under the current Air Quality Waiver wv-16956-1. The two (2) separator heaters associated with
the line pressure reduction project each have a maximum rating of 0.5 MMBtu/hr heat input. Jonah Energy is
requesting to operate the compressor engine and separator heaters up to 8760 hours per year.

Since the compressor engine that is currently operating at the YP 4-12 production facility is a rental unit, Jonah
Energy would like to inform the WDEQ-AQD that under various circumstances a different make/model engine may
be required to be installed in the instance the current engine configuration is no longer capable of operating. Jonah
Jonah Energy LLC

707 17" Street, Suite 2700 Denver CO 80202 USA



Jonah Energy LLC

YP 4-12 Production Facility

Compressor Engine — Line Pressure Reduction Project
Page 2

Energy would like to request the flexibility of installing a different make/model engine in the instance the rental
company revokes the current engine from Jonah Energy for a similar but different compressor engine. If a different

compressor engine is installed, it will continue to remain less than the maximum horsepower that would be
permitted under this application.

The associated WDEQ-AQD permit application forms, emission calculations and supporting documentation are
included with the permit application submittal.

Chapter 6, Section 2(c)(ii) Offset Demonstration

In a letter dated July 21, 2008, the WDEQ issued an interim policy on demonstration of compliance with Wyoming
Air Quality Standards and Regulations Chapter 6, Section 2(c)(ii) for sources in Sublette County. This interim
policy requires air permit applications for new or modified emission sources of NOx and/or VOC to be accompanied
by a demonstration that the proposed facility will not prevent the attainment or maintenance of an ambient air
quality standard. One option for such demonstration includes emission reductions for NOx and/or VOC emissions.
Emissions reductions that may be used as offsets include activities that result in NOx and/or VOC emissions

reductions within Sublette County, such as projects that result in a change of operation that occur after April 1,
2008.

An analysis of the NOx and VOC emissions and offsets, if necessary, for the YP 4-12 compressor engine are
identified in Table 1.

Table 1
Offset Emissions Analysis — YP 4-12 Compressor Engine
NOx vocC
Facility Emissions (tpy) (tpy)
Emissions Resulting After Compressor Engine Installation 9.5 65
Proposed Emissions Increase/(Decrease) From Proposed 9.5 6.5
Modification
Offset Ratio 1.4:1 1.5:1
Emissions Required to be Offset 10.5 9.8

As the emissions resulting from the project will result in a minimal increase of NOx and VOC, it can be presumed
that the compressor engine addition to the YP 4-12 facility will not cause further impairment to ambient air quality
due to the overall reduction of Jonah Energy’s emissions from other permitting actions. Jonah Energy requests
that the WDEQ offset the NOx and VOC emissions from the compressor engine installation from Jonah Energy’s
offset bank. Jonah Energy understands that they have enough NOx and VOC emission credits available to offset
the emissions identified in Table 1. We understand that this project will satisfy the WDEQ's Chapter 8, Section
2(c)(ii) interim permitting policy for sources in Sublette County.

WDEQ permit application forms are included as Attachment A, supporting emission calculations along with the
manufacturer specification sheets are included as Attachment B, and a current copy of Jonah Energy's offset
bank spreadsheet is included as Attachment C. One original signed copy is enclosed, along with a CD that
includes the electronic copies of the application forms and associated emissions calculations for the YP 4-12
compressor engine as part of the line pressure reduction project.

If you have any questions in regards to this application submittal, please contact me at 720.577.1251 or via email
at chuck.cornell@jonahenergy.com.

Sincerely,

artés Corne
Sr. Regulatory Lead
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ATTACHMENT A

WYOMING PERMIT APPLICATION FORMS
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@m " Air Quality Division

WYOMING DFPARTMENT OF

ENVIRONMENTAL New Source Review Permit Application Fc
QUALITY

Is this an addendum to an existing application?

Yes No X Date of Application: 3/26/2015
Previous Application #:
COMPANY INFORMATION:
Company Name: Jonah Energy LLC
Address: 707 17th Street, Suite 2700
City: Denver State: Colorado I Zip Code: 80202
Country: | USA | Phone Number: 720.577.1000
FACILITY INFORMATION:
Facility Name: YP 4-12 Compressor Engine
New Facility or Existing Facility: |Existing |
Facility Description: Compressor Engine - Line Pressure Reduction Project
Facility Class: Minor I Operating Status:|Operating I
Facility Type: Production Site

For 0il & Gas Production Sites ONLY:

First Date of Production (FDOP)/Date of Medification: 2/16/2015 for engine only
Does praduction at this facility contain H25?* No

*If yes, contact the Division.
APl Number(s):

NAICS Code: |
FACILITY LOCATION:

*Enter the facility location in either the latitude/longitude area or section/township/range area. Both are not required.
Physical Address:

City:

State: wy County: | I

OR

Latitude: 42.42305 Longitude: -109.76083 County:
Quarter Quarter: NW Quarter: NW

Section: 12 Township: 28N Range: 109W

For longitude and latitude, use NAD 83/WGS584 datum and 5 digits after the decimal (i.e. 41.12345, -107.56789)
CONTACT INFORMATION:

*Note that an Environmental AND NSR Permitting Contact is required for your application to be deemed complete by the agency.

Title: First Name: Charles

Last Name: Cornell
Company Name: Jonah Energy LLC
Job Title: Sr. Regulatory Lead
Address: 707 17th Street, Suite 2700
City: Denver State: L Colorado
Zip Code: 80202
Primary Phone No.: 720.577.1251 E-mail: chuck.cornell@jonahenergy.com
Mobile Phane No.: 970.988.6067 Fax No.:

Contact Type: Environmental contact—| Start Date: October 6, 2014
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Additional Contact Type (if needed): [ NSR Permitting contact
Title: First Name:
Last Name:

Company Name:

Job Title:

Address:

City: State:

Zip Code:

Primary Phone No.: E-mail:

Mabile Phone No.: Fax No.:

Contact Type: | I Start Date:

FACILITY APPLICATION INFORMATION:
General Info:

Has the facility changed location or is it a new/ greenfield facility? No
Has a Land Use Planning document been included in this application? No
Is the facility located in a sage grouse core area?* No

If the facility is in a sage grouse core area, what is the WER number?
* For questions about sage grouse core area, contact WY Game & Fish Department.

Federal Rules Applicability - Facility Level:

Prevention of Significant Deterioration (PSD): No
Non-Attainment New Source Review: No
Modeling Section:

Has the Air Quality Division been contacted to determine if modeling is required? No
Is a modeling analysis part of this application? No
Is the proposed project subject to Prevention of Significant Deterioration (PSD) requirements? No
Has the Air Quality Division been notified to schedule a pre-application meeting? No
Has a modeling protocol been submitted to and approved by the Air Quality Division? No

Has the Air Quality Division received a Q/D analysis to submit to the respective FLMs to determine

the need for an AQRV analysis?

Required Attachments:

Facility Map
Process Flow Diagram
Modeling Analysis (if applicable) O
Land Use Planning Document O
Detailed Project Description
Emissions Calculations
, Charles Cornell Sr. Regulatory Lead
Responsible Official (Printed Name) Title

an Official Representative of the Company, state that | have knowledge of the facts herein set forth and that the same
are true and correct to the best of my knowledge and belief. | further certify that the operational information provided
and emission rates listed on this application reflect the anticipated emissions due to the operation of this facility. The
facility will operate in compliance with all applicable Wyoming Air Quality Standards and Regulations.

// M e f{/zé/zoff

Signature:
(— (ink



Revised 1/22/2015

Specific Emission Unit Attributes:

Engine
Company Equipment ID: El
Company Equipment Description: Natural Gas-Fired Compressor Engine
Operating Status: |Operating |
Initial Construction Commencement Date: Jan-15
Initial Operation Commencement Date: 2/16/2015
Most Recent Construction/ Modification
Commencement Date: lan-15
Most Recent Operation Commencement Date: 2/16/2015

Select reason(s) for this emissions unit being included in this application (must be completed regardless of date of
installation or modification):

Reason:l |

If reason is Reconstruction or Temporary Permit or Other, please explain below:

Compressor Engine to continue operation at the YP 4-12 production location

Name Plate Rating: 1340 Units: hp
Site Rating: 912 Units: hp
Primary Fuel Type: |Field Gas
Secondary Fuel Type:

Model Name and Number: G3516 LE

Engine Type: | 4 Stroke Lean Burn |

Serial Number Tracking Table:

Serial Number: 4EK04865 Order Date: January 2015
Manufacturer Name: Caterpillar

Construction/Installation Commencement Date: Jan-15

Operation Commencement/ Start-up Date: Jan-15

Manufacture Date: January 19, 2006

Btu Content: 1120 Units: Btu/scf
Fuel Sulfur Content:  Neg , Units: |
Type of Service: Compression

Is diesel engine EPA Tier Certified? I* If yes, list EPA Tier Rating

SCC Codes: List all Source Classification Code(s) (SCC) that describe the process(es) performed by the emission source
(e.g., 1-02-002-04).

Potential Operating Schedule:  Provide the operating schedule for this emission unit.
Hours/day: 24
Hours/year: 8760
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Control Equipment:

If yes, please fill out and attach the appropriate Control Device and Release Point Information worksheets.

Best Available Control Technology (BACT): Was a BACT Analysis completed for this emission unit?
] Yes No

Pollutant: CO, VOC

Proposed BACT: Oxidation catalyst with AFRC

*|f yes, attach BACT Analysis with this application.

Lowest Achievable Emission Rate (LAER): Was a LAER Analysis completed for this emission unit?
] Yes No
Pollutant:

Proposed LAER:

*If yes, attach LAER Analysis with this application.

Federal and State Rule Applicability:

New Source Performance Standards (NSPS): INot Affected
New Source Performance Standard are listed under 40 CFR 60-
Standards of Performance for New Stationary Sources.
NSPS Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 61): [Not Affected

National Emissions Standards for Hazardous Air Pollutants (NESHAP Part 61) are listed under 40 CFR 61.
(These include asbestos, benzene, beryllium, mercury, and vinyl chloride).

Part 61 NESHAP Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63): [Aﬁected

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63)
standards are listed under 40 CFR 63

Part 63 NESHAP Subpart: Subpart ZZZZ - Existing

Prevention of Significant Deterioration (PSD): INot Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review: |N0t Affected
These rules are found under WAQSR Chapter 6, Section 13.
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Specific Emission Unit Attributes:

Heater/Chiller

Company Equipment ID: H1

Company Equipment Description: Indirect Heater #1 - 0.5 MMBtu/hr unit
Operating Status: IOperating I

Initial Construction Commencement Date: Jan-15

Initial Operation Commencement Date: 2/16/2015

Most Recent Construction/ Modification

Commencement Date: Jan-15

Maost Recent Operation Commencement Date: 2/16/2015

Select reason(s) for this emissions unit being included in this application (must be completed regardless of date
of installation or modification):
Reason:|0ther ]

If reason is Reconstruction or Temporary Permit or Other, please explain below:

Continued operation of line heater as part of compressor engine line pressure reduction

Firing Type:
Heat Input Rating: 0.5 Units: MMBtu/hr

Primary Fuel Type: Field Gas
Secondary Fuel Type:

Heat Content of Fuel: 1120 Units: BTU/scf

Fuel Sulfur Content: Neg Units: [

SCC Codes: List all Source Classification Code(s) (SCC) that describe the process(es) performed by the emission
source (e.g., 1-02-002-04).

2310021100

Potential Operating Schedule: Provide the operating schedule for this emission unit.
Hours/day: 24
Hours/year: 8760
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Control Equipment:

If yes, please fill out and attach the appropriate Control Device and Release Point Information worksheets.

Best Available Control Technology (BACT): Was a BACT Analysis completed for this emission unit?
] Yes No

Pollutant:

Proposed BACT:

*If yes, attach BACT Analysis with this application.

Lowest Achievable Emission Rate (LAER): Was a LAER Analysis completed for this emission unit?
] Yes No

Pollutant:

Proposed LAER:

*If yes, attach LAER Analysis with this application.

Federal and State Rule Applicability:

New Source Performance Standards (NSPS): Not Affected
New Source Performance Standard are listed under 40 CFR 60-
Standards of Performance for New Stationary Sources.
NSPS Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 61): [Not Affected

National Emissions Standards for Hazardous Air Pollutants (NESHAP Part 61) are listed under 40 CFR
61. (These include asbesfos, benzene, beryllium, mercury, and vinyl chloride).

Part 61 NESHAP Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63): |Not Affected

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63)
standards are listed under 40 CFR 63

Part 63 NESHAP Subpart:

Prevention of Significant Deterioration (PSD): |N0t Affected I
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review: |Not Affected
These rules are found under WAQSR Chapter 6, Section 13.
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Specific Emission Unit Attributes:

Heater/Chiller

Company Equipment ID: H2

Company Equipment Description: Indirect Heater #2 - 0.5 MMBtu/hr unit
Operating Status: [Operating ]

Initial Construction Commencement Date: Jan-15

Initial Operation Commencement Date: 2/16/2015

Most Recent Construction/ Modification

Commencement Date: Jan-15

Most Recent Operation Commencement Date: 2/16/2015

Select reason(s) for this emissions unit being included in this application (must be completed regardless of date
of installation or modification):

Reason:|Other ]

If reason is Reconstruction or Temporary Permit or Other, please explain below:

Continued operation of line heater as part of compressor engine line pressure reduction

Firing Type:
Heat Input Rating: 0.5 Units: MMBtu/hr

Primary Fuel Type: Field Gas
Secondary Fuel Type:

Heat Content of Fuel: 1120 Units: BTU/scf

Fuel Sulfur Content: Neg Units: | |

SCC Codes: List all Source Classification Code(s) (SCC) that describe the process(es) performed by the emission
source (e.g., 1-02-002-04).

2310021100

Potential Operating Schedule: Provide the operating schedule for this emission unit.
Hours/day: 24
Hours/year: 8760
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Control Equipment:

If yes, please fill out and attach the appropriate Control Device and Release Point Information worksheets.

Best Available Control Technology (BACT): Was a BACT Analysis completed for this emission unit?
J Yes No

Pollutant:

Proposed BACT:

*If yes, attach BACT Analysis with this application.

Lowest Achievable Emission Rate (LAER): Was a LAER Analysis completed for this emission unit?
OJ Yes No

Pollutant:

Proposed LAER:

*If yes, attach LAER Analysis with this application.

Federal and State Rule Applicability:

New Source Performance Standards {NSPS): INot Affected
New Source Performance Standard are listed under 40 CFR 60-
Standards of Performance for New Stationary Sources.
NSPS Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 61): [Not Affected

National Emissions Standards for Hazardous Air Pollutants (NESHAP Part 61) are listed under 40 CFR
61. (These include asbestos, benzene, beryllium, mercury, and vinyl chloride).

Part 61 NESHAP Subpart:

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63): [Not Affected

National Emission Standards for Hazardous Air Pollutants (NESHAP Part 63)
standards are listed under 40 CFR 63

Part 63 NESHAP Subpart:

Prevention of Significant Deterioration (PSD): Not Affected
These rules are found under WAQSR Chapter 6, Section 4.

Non-Attainment New Source Review: |Not Affected
These rules are found under WAQSR Chapter 6, Section 13.
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Emissions Information- The following tables request information needed to determine the applicable requirements
and the compliance status of this emission unit with those requirements,

Efficiency Standards

Pre-Controlled Potential Potential | Potential to
Potential Emissions to Emit to Emit Emit Basis for
(tons/year) (PTE) Units (Ibs/hr) | (tons/year) Determination
Criteria Pollutants:
1) 0.14 0.63 AP-42
Particulate emissions
(PE/PM) (formerly
particulate matter,
PM)
2)) 0.14 0.63 AP-42
PM #10 microns in
diameter (PE/PM10)
3.) 0.14 0.63 AP-42
PM #2.5 microns in
diameter (PE/PM2.5)
4.)| Sulfur dioxide (S02) 0.19 0.82 Other
5.}|Nitrogen Oxides 217 9.5 Other
(NOx)
6.}|Carbon monoxide 4,51 19.8 Other
(ca)
7.)|Volatile organic 1.48 6.5 Other
compounds {VOC)
8.)|Lead (Pb) Neg Neg
9.)| Total Hazardous Air 0.26 1.8
Pollutants (HAPs) AP-42
10.)[Fluoride (F) N/A N/A
11.){Hydrogen Sulfide N/A N/A
(H25)
12.)|Mercury (Hg) N/A N/A
13.)| Total Reduced Sulfur N/A N/A
(TRS)
14.)|Sulfuric Acid Mist N/A N/A

{SAM)

*Provide your calculations as an attachment and explain how all process variables and emissions factors were selected.
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Hazardous Air Pollutants (HAPs) and Toxic Air Contaminents

Efficiency Standards

Pre-Controlled Potential Potential | Potential to
Potential Emissions | to Emit to Emit Emit Basis for
(tons/year) (PTE) Units (Ibs/hr) | (tons/year) Determination
Pollutants:
1.)|Farmaldehyde 0.15 0.65
2.)|Acetaldehyde 0.11 0.50
3.)|Acrolein 0.07 0.31
4)
5.)
6.)
Greenhouse Gases (GHGs)
Efficiency Standards

Pre-Controlled Potential Potential |Potential to

Potential Emissions  |to Emit to Emit  |Emit Basis for

(tons/yr) (PTE) Units (lbs/hr)  |(tons/yr) Determination

Pollutants:

13
2.)
3)
4.)
5.)

6.)
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Control Equipment:

Oxidation Catalyst

Manufacturer: TBD Date Installed: January 2015

Model Name and Company Control

Number: TBD Equipment ID:

Company Control Equipment

Description: Oxidation catalyst with AFRC

Pollutant(s) Controlled: | Co [INOx ||:] Pb [1s02 | VOC|[] PM

LI PM(FIL) ] PM Condensible| ] PM 10 (FIL) (] PM 2.5 (FIL) [J PM 10|[] PM 2.5]

(] other
lNOTE: The following fields require numeric values unless otherwise denoted with an asterisk* —I
Design Control Efficiency (%): Capture Efficiency (%):

Operating Control Efficiency (%):

Catalyst Type:* |Oxidation Catalyst | Air Fuel Ratio Controller:* Yes

This is the only control equipment on this air contaminant source

If not, this control equipment is: [  Primary [ Secondary ] Parallel

List all other emission units that are also

vented to this control equipment:* N/A

List all release point IDs associated with this
control equipment:* E1l
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Release Point Information:

Complete the table below for each release point. Please include release point information for each emission unit.
Multiple attachments may be necessary. A release point is a point at which emissions from an emission unit are
released into the ambient (outside)air. List each individual release point on a separate pair of lines (release point

ID and description). For longitude and latitude, use NAD 83/WGS84 datum and 5 digits after the decimal (i.e.
41.12345, -107.567889)

Stack Release Point Information

Company Release Point ID: Release Point Type: |Vertica| ]
YP 4-12 Release Point Latitude: 42.42305
El-stack Release Point Longitude: -109.76083
Company Release Point Description: Base Elevation (ft): 7127
YP 4-12 Stack Height (ft): 21.4
Compressor engine exhaust stack Stack Diameter (ft):  1.00

Exit Gas Velocity (ft/s): 135.4

Exit Gas Temp (F): 986

Exit Gas Flow Rate (acfm): 6,382
Company Release Point ID: Release Point Type: | l

Release Point Latitude:

Release Point Longitude:

Company Release Point Description: Base Elevation (ft):

Stack Height (ft):
Stack Diameter (ft):
Exit Gas Velocity (ft/s):

Exit Gas Temp (F):
Exit Gas Flow Rate (acfm):

Company Release Point ID: Release Point Type: | |

Release Point Latitude:

Release Point Longitude:

Company Release Point Description: Base Elevation (ft):
Stack Height (ft):
Stack Diameter (ft):
Exit Gas Velocity (ft/s):

Exit Gas Temp (F):
Exit Gas Flow Rate (acfm):

Company Release Point ID: Release Point Type: | |

Release Point Latitude:

Release Point Longitude:

Company Release Point Description: Base Elevation (ft):

Stack Height (ft):
Stack Diameter (ft):
Exit Gas Velocity (ft/s):

Exit Gas Temp (F):
Exit Gas Flow Rate (acfm):




ATTACHMENT B

SUPPORTING EMISSION CALCULATIONS
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Notes:

(&) Emission factors for NOx, CO, VOC and HCHO (g/hp-hr) based upon proposed WDEQ BACT limits
Emission factor for SO2 (Ib/MMBtu) based maximum estimated sulfur content of natural gas of 5 grains/100 scf
PM10 emission factor (Ib/MMBtu) from USEPA AP-42, Chapter 3.2, Table 3.2-2 (4SLB), dated July 2000.

CALCULATIONS AND COMPUTATIONS

Emission Source:

Compressor Engine

Source Type:

Natural Gas-Fired RICE - Lean Burn

Site-Rated Horsepower (HP)

1340 Max Permitted Horsepower

Maximum Fuel Usage (Btu/bhp-hr)

10182 Manf Spec Sheet, HHV

Number of Units:

1

Natural Gas Heating Value (BTU/scf)

1120 Analysis Data

Sulfur Content of Fuel (grains/scf):

0.05 Estimated

Operating Hours per Year:

8760

One (1) Compressor Engine

Emission Emission Rate
Compound Factor (a) Hourly (b) | Annual (c)
(Lbs/Hr) | (Tons/Year)
NOx 0.7 2.07 9.06
Cco 1.5 4.43 19.41
VOC 0.5 1.48 6.47
HCHO 0.05 0.15 0.65
502 0.013 0.17 0.76
PM-10 - total 0.01 0.14 0.60

PM10 emission factor includes PM10 filterable and PM condensable
(b) Hourly Emission Rate (Lbs/Hr) = (Emission Factor, g/hp-hr) * (Horsepower, HP) / 453.6

Hourly Emission Rate (Lbs/Hr) = (Emission Factor, Ib/MMBtu) * (Horsepower, HP) * (Fuel Consumption, Btu/bhp-hr) / 1,000,000
(c) Annual Emission Rate (Tons/Yr) = (Hourly Emission Rate, Lbs/Hr) * (Hour of Operation Per Year, Hr/Yr) / (2,000 Lbs/Ton)

YP 4-12_Compressor Engine Emissions_FINAL

Nat Gas Engine-4SLB_1340HP

3/26/2015




Notes:

(a) Emission factors (Ib/MMscf) based on USEPA AP-42, Chapter 1.4, Tables 1.4-1 and 1.4-2, dated July 1998, except for SO2

CALCULATIONS AND COMPUTATIONS

Emission Source:

Separator Heaters

Source Type:

Natural Gas-Fired Heaters

Heat Input (mmBtu/hr):

0.50 Permitted heat input

Number of Units:

2

Natural Gas Consumption (MMscflyr)

3.9 calculated; one heater

Natural Gas Consumption (MMscflyr)

7.8 calculated; 2 heaters

Natural Gas Heating Value (BTU/scf)

1120 Analysis Data

Sulfur Content of Fuel (grains/scf):

0.05 Estimated

Operating Hours per Year:

8760

One Separator Heater

Emission Emission Rate
Compound Factor (a) Hourly (b) | Annual {c)
(Lbs/Hr) (Tons/Year)
NOx 100 0.05 0.21
co 84 0.04 0.18
VOC 55 0.003 0.01
502 1.27E-02 0.01 0.03
PM-10 7.60 0.004 0.02

Two Separator Heaters

Emission Emission Rate
Compound Factor (a) Hourly (b) | Annual (c)
(Lbs/Hr) (Tons/Year)
NOx 100 0.10 043
CO 84 0.08 0.36
VocC 5.5 0.01 0.02
S02 1.27E-02 0.01 0.06
PM-10 7.60 0.01 0.03

Emission factor for SO2 (Ib/MMBtu) based assumed sulfur content of natural gas

(b) Hourly Emission Rate (Lbs/Hr) except for SO2 = (Emission Facter, lo/MMscf) * (Heat Input, MMBtu/hr) *

(Actual Natural Gas Heating Value, Btufscf) / (AP-42 Natural Gas Heating Value, Btu/scf) / (AP-42 Natural Gas Heating Value, Btu/scf)
(b) Hourly Emission Rate (Lbs/Hr) for SO2 = (Emission Factor, Lb/MMBtu) * (Heat Input, MMBtu/hr)
(c) Annual Emission Rate (Tons/¥r) = (Hourly Emission Rate, Lbs/Hr) * (Hour of Operation Per Year, Hr/¥r) / (2,000 Lbs/Ton)

YP 4-12_Compressor Engine Emissions_FINAL
Separator Heaters

3/26/2015




Calculations and Computations

Natural Gas Combustion

Natural Gas-Fired Compressor Engine Emissions

Emission Maximum Average Emission Rate, Emission Rate, Major
Pollutant Type'? Factor Heat Input, Heat Input, One Engine One Engines
AP-42 Section 3.2, 7/00 - Natural Gas-Fired one engine
Reciprocating Engines - Lean Burn Hourly!® Annual Annual® Hourly'™ Annual®
{g/bhp-hr) (IbMMBtu)® | Rating | (MMBturH™ {MMBtuiHr) {Ibihr} (Ibsiyr) {tpy) (ibihr) {tpy) (¥iny
1,1,2,2-Tetrachloroethane HAP 4.00E-05 E 13.64 13.64 5.48E-04 48 2.39E-03 | *5.46E-04 2.39E-03 No
1,1,2-Trichloroethane HAP 3.18E-05 E 13.64 13.84 4.34E-04 38 1.80E-03 434E-04 1.90E-03 No
1.3-Butadiene HAP 2.67E-04 D 13.64 13.64 3.64E-03 318 1.60E-02 3.64E-03 1.60E-02 No
1,3-Dichloropropene HAP 2.64E-05 E 13.64 13.64 3.60E-04 3.2 1.58E-03 3.60E-04 1.58E-03 No
2-Msthylnaphthalene HAP 3.32E-05 [o] 13.64 13.64 4.53E-04 4.0 1.98E-03 4.53E-04 1.98E-03 No
2,2,4-Trimethylpentane HAP 2.50E-04 o] 13.64 13.64 3.41E-03 29.9 1.49E-02 3.41E-03 1.49E-02 Mo
Acenaphthene HAP 1.25E-06 o] 13.64 13.64 1.71E-05 0.1 7.47E-05 1.71E-05 7.47E-05 No
Acenaphthylene HAP 5.53E-06 c 13.64 13.64 7.55E-05 0.7 3.30E-04 7.55E-05 3.30E-04 No
Acetaldehyde HAP 8.36E-03 A 13.64 13.64 1.14E-01 999.2 5.00E-01 1.14E-01 5.00E-01 No
Acrolein HAP 5.14E-03 A 13.64 13.64 7.01E-02 614.3 3.07E-01 7.01E-02 3.07E-01 No
Benzene HAP 4.40E-04 A 13.64 13.64 6.00E-03 52.6 2.63E-02 6.00E-03 2.63E-02 No
Benzo(b)fluoranthene HAP 1.66E-07 D 13.84 13.64 2.26E-06 0.0 9.92E-06 2.26E-06 ©.92E-06 No
Benzo(e)pyrene HAP 4.15E-07 D 13.64 13.64 5.66E-06 0.0 2.48E-05 5.66E-06 2.4BE-05 No
Benzo(g,h,)perylene HAP 4.14E-07 D 13.64 13.64 5.65E-06 0.0 2.47E-05 5.65E-06 2.47E-05 No
Biphenyl HAP 2.12E-04 D 13.64 13.64 2.89E-03 253 1.27E-02 2.89€-03 1.27E-02 No
Carbon Tetrachloride HAP 3.67E-05 E 13.64 13.64 5.01E-04 4.4 2.19E-03 5.01£-04 2.19E-03 Ne
Chlorobenzene HAP 3.04E-05 E 13.64 13.64 4.15E-04 3.6 1.82E-03 4.15E-04 1.82E-03 No
Chloroform HAP 2.85E-05 E 13.64 13.64 3.89E-04 3.4 1.70E-03 | 3.89E-04 1.70E-03 Ne
Chrysene HAP 6.93E-07 o] 13.64 13.64 9 46E-06 0.1 4.14E-05 | 9.46E-06 4.14E-05 No
Ethylbenzene HAP 3.97£-05 B 13.64 13.64 5.42E-04 47 2.37E-03 5.42E-04 2.37E-03 No
Ethylene Dibromide HAP 4.43E-05 E 13.864 13.64 6.04E-04 53 2.65E-03 6.04E-04 2.65E-03 No
Fluoranthene HAP 1.11E-06 o] 13.64 13.64 1.51E-05 0.1 6.63E-05 1.51E-05 6.63E-05 No
Fluorene HAP 5.67E-06 o] 13.64 13.64 7.74E-05 0.7 3.39E-04 7.T4E-05 3.39E-04 No
Formaldehyde HAP 0.05 13.64 13.64 0.00E+00 1293.9 6.47E-01 1.48E-01 6.47E-01 No
Methanol HAP 2.50E-03 B 13.64 13.64 3.41E-02 298.8 1.49E-01 3.41E-02 1.49E-01 No
Methylene Chloride HAP 2.00E-05 Cc 13.64 13.64 2.73E-04 24 1.20E-03 2.73E-04 1.20E-03 No
n-Hexane HAP 1.11E-03 o] 13.64 13.64 1.51E-02 1327 6.63E-02 1.51E-02 6.63E-02 No
Naphthalene HAP 7.44£-05 o] 13.64 13.64 1.02E-03 8.9 4.45E-03 1.02E-03 4.45E-03 No
PAH HAP 2.69E-05 D 13.64 13.64 3.67E-04 32 1.61E-03 3.67E-04 1.61E-03 No
Phenanthrens HAP 1.04E-05 D 13.64 13.64 1.42E-04 1.2 6.22E-04 1.42E-04 6.22E-04 No
Pyrene HAP 1.36E-06 o] 13.64 13.64 1.86E-05 0.2 8.13E-05 1.86E-05 8.13E-05 No
Styrene HAP 2.36E-05 E 13.64 13.64 3.22E-04 28 1.41E-03 3.22E-04 1.41E-03 No
Tetrachloroethane HAP 2.48E-06 D 13.64 13.64 3.38E-05 03 1.48E-04 3.38E-05 1.48E-04 No
Toluene HAP 4.08E-04 B 13.64 13.64 5.57E-03 48.8 2.44E-02 5.57E-03 2.44E-02 No
Vinyl Chlaride HAP 1.49E-05 (o] 13.64 13.64 2.03E-04 1.8 8.90E-04 2.03E-04 8.90E-04 No
Xylene HAP 1.B4E-04 B 13.64 13.64 2.51E-03 220 1.10E-02 2.51E-03 1.10E-02 No
0.26 3609.2
Hours of Cperation 8,760 hoursfyr
Number of Engines 1
Horsepower 1,340 HP
Fuel Consumption 10,182 Btu/bhp-hr Compressor Engine Total HAPs 1.80 1.80 No
Heat [nput 13.64 MMBtu/hr
Maximum Individual HAP 0.65 0.65 No
NSCR Centrol Efficiency = 0.0% Assume 0% for calcs
Notes:

(a) Type = HAP for Hazardous Air Pollutant.
{b) Maximum heat input rate for the temporary compressor engine is based on calculated heat input rate of 13.64 MMBtu/hr
(c) Assume average heat input rate is the same as maximum heat input rate.
(d) Emission factors from AP-42, Section 3.2, Tables 3.2-2 for 4SLB engines except formaldehyde. Formaldehyde factor based on WDEQ BACT
(e} Hourly Emission Rate (Ib/hr) = [Heat Input Rate (MMBIu/Hr) * Emission Factor (Ib/MMBtu)]
(f} Annual Emission Rate (tpy) = (Average Hourly Emission Rate, Ib/hr) * (8760 hriyr) / (2,000 Ib/ton)

YP 4-12_Compressor Engine Emissions_FINAL
Nat Gas Engine-4SLB_HAPs_1340HP

3/26/2015




GE Oil & Gas - HSR Compressor Performance Report

Page 1 of 2

Project Name: GE ID#: 140821-141223-TV5
Customer/End -user: Case#: §
Packager: Version: 02.02.00
Site Location:  unknown Date: 1/15/2015,5:24:34 PM
Application Data: Compressor Frame: FS504 Driver Data: Site Data:
Est. Flow:: 10.000 MMscfd Rated Power: 4800.0 HP Type: Engine Elevation: 7200.0 ft
Load/Flow: 27.3 HP/MMscfd Stroke: 5.000in Manufacturer: Caterpillar Atm. Pressure: 11.2914 psiA
Est. Total Load: 273.4 HP (34%) Rated Speed: 1500 Model: G3516LE - AFRC Ambient Temp: 100.0 deg F
Run Speed: 1150 Rod Diameter: 2.500 in Rated Power: 1340.0 HP Gas Method: Generic
Auxiliary Load: 134.0 HP{d) Max Rod Load Comp: 60000 |bf Rated Speed: 1400 Base Conditions for Flow Rates:
Lubrication: Lubed Max Rod Load Tens: 57000 |bf Avail. Power: 806.8 HP Pressure: 14,6960 psiA
Type: Gas Gathering Max Rod Load Gas: 65000 Ibf Amb. Derate: Fixed Temperature: 60.0 deg F
ISSUES:  GE must approve BlowThru modes, (No Performance Guarantee at this point.),
Project Notes: No Gas Analysis Entered,
Case Notes: Ps-130/Pd-180
Order Status:
Stage/Service Data: Stage-1
Flow Rate:  MMscfd 10.00
Load: HP 224.1
Specific Gravity: - 0.6500
K Value {Cp/Cv}): - 1.2400
Zs: - 0.9815
d: - 0.9798
Suction Press.: psiG 130.00
Ps@Flange: psiG 130.00
Pd@Flange: psiG 180.00
Discharge Press.: psiG 180.00
Compress. Ratio: - 1.3539
Suction Temp.: degF 80.0
Cooler Temp.: degF n/a
Cylinder Data: Throw-1 Throw-2 Throw-3 Throw-4 Throw-5 Throw-6
Model: = 06 Series 0& Series 06 Series 06 Series
Operating Mode: - D/A Cyl BLOW-THRU D/A Cyl BLOW-THRU
Head End Stage Stg-1 Stg-1 Stg-1 Stg-1 - -
Bore: in 95 15 9.5 15 - =
MAWP: psiG 1800 635 1800 635 - -
RDP: psiG 1636 571 1636 577 - &
Tail Rod Dia: in 0 Q 0 0 - =
Est. Td: degF 120.6 n/a 120.6 n/a - &
VVCP Open: in : Turns 12,88 % 103 10.20 : 82 12.88 : 103 1020 2 g2 = -
Base Clr: % 24.48 n/a 24.49 n/a - -
Added Clr: o 57.83 n/a 57.83 n/a - -
Total Clr: % 82.32 n/a 82.32 n/a - -
Vol. Eff. Suct.: % 73.61 n/a 73.61 n/a - =
Vol. Eff. Disch.: % 57.55 n/a 57.55 n/a - =
Flow: MMscfd 2.34 n/a 2.34 n/a 5 -
Crank End Stage Stg-1 Stg-1 Stg-1 Stg-1 - =
Bore: in 9.5 15 9.5 15 - -
MAWP: psiG 1800 635 1800 €35 - 2
RDP: psiG 1636 577 1636 577 = o
Est. Td: degF 120.6 n/a 120.6 n/a = -
Base Clr: % 22.44 n/a 22.44 n/a - -
Added Clr: % 0.00 n/a 0.00 n/a - =
Total Clr: % 22,44 n/a 22.44 n/a - =
Vol. Eff. Suct.: % 89.58 n/a 89.58 n/a & _
Vol. Eff. Disch.: % 70.04 n/a 70.04 n/a - -
Flow: MMscfd 2.66 n/a 2.66 n/a - =
Valve Spacers: HE#/CE# 0/ 0 0/ 0 0/0 0/ 0 - -
Rod Loads
Gas-Compress.: % 10.3 1.1 10.3 1.1 - -
Gas-Tension: % 7.8 -0.8 7.8 -0.8 - -
Net-Compress.: % 46.9 51.0 46.9 5100 - -
Net-Tenslon: o 62.1 68.4 62.1 68.4 - -
Pin Reversal: Deg/Mag% 162/79 162/78 162/79 162/78 - -
[Throw Loading HP 1111 1.0 111.1 1.0 = =

BOLD = OQut of Limit

FILE: Jonah compressor updated low pressure conditions.hsr

GE HSR Comprassors, its owners, affiliates, authorized distributors or agents assume no liability for any consequences, damages or loss of praduction as a result of use or misuse of the information or calculations contained in this program.




GE Oil & Gas - HSR Compressor Performance Report

Project Name:
Customer/End -user:

GE ID#:
Case #:

Page 2 of 2
140821-141223-TV§
6

Packager: Version: 02.02.00
Site Location: unknown Date: 1/15/2015, 5:24:35 PM
Application Data: Compressor Frame: FS504 Driver Data: Site Data:
Est. Flow:: 10.001 MMscfd Rated Power: 4800.0 HP Type: Engine Elevation: 7200.0 ft
Load/Flow: 32.5 HP/MMscfd Stroke: 5.000in Manufacturer: Caterpillar Atm. Pressure: 11.2914 psiA
Est. Total Load: 324.6 HP (40%) Rated Speed: 1500 Model: G3516LE - AFRC Ambient Temp: 100.0 deg F
Run Speed: 1150 Rod Diameter: 2.500 in Rated Power: 1340.0 HP Gas Method: Generic
Auxiliary Load: 134.0 HP(d) Max Rod Load Comp: 60000 Ibf Rated Speed: 1400 Base Conditions for Flow Rates:
Lubrication: Lubed Max Rod Load Tens: 57000 |bf Avail. Power: 806.8 HP Pressure: 14,6960 psiA
Type: Gas Gathering Max Rod Load Gas: 65000 Ibf Amb, Derate: Fixed Temperature: 60.0 deg F
ISSUES: GE must approve BlowThru modes, (No Performance Guarantee at this point.),
Project Notes: No Gas Analysis Entered,
Case Notes: Ps-130/Pd-200
Order Status:
Stage/Service Data: Stage-1
Flow Rate:  MMscfd 10.00
Load: HP 275.3
Specific Gravity: - 0.6500
K Value (Cp/Cv): - 1.2400
Is: - 0. 9815
2d: - 0.9793
Suction Press.: psiG 130.00
Ps@Flange: psiG 130.00
Pd@Flange: psiG 200.00
Discharge Press.: psiG 200.00
Compress. Ratio: - 1.4954
Suction Temp.: degF 80.0
Cooler Temp.: deg F n/a
Cylinder Data: Throw-1 Throw-2 Throw-3 Throw-4 Throw-5 Throw-6
Model: i 06 Series 06 Series 06 Series 06 Series
Operating Mode: & D/A Cyl BLOW-THRU D/A Cyl BLOW-THRU
Head End Stage Stg-1 Stg-1 Stg-1 Stg-1 - -
Bore: in 9.5 15 9.5 15 - -
MAWP: psiG 1800 635 1800 €35 - =
RDP: psiG 1636 577 1636 577 - -
Tail Rod Dia: in 0 0 0 0 - -
Est. Td: degF 131.8 n/a 131.8 n/a - he
VVCP Open: in:Turns 6.21 : 50 6.21 : 50 6.21. i 50 67Z%: ¥ 550 - -
Base Clr: o4 24.49 n/a 24.48 n/a == =
Added Cir: % 27.80 n/a 27.90 n/a - -
Total Clr: % 52.39 n/a 52.39 n/a - -
Vol. Eff. Suct.: % 75.99 n/a 75.99 n/a - -
Vol. Eff. Disch.: % 54.81 n/a 54.81 n/a = =
Flow: MMscfd 2.42 n/a 2.42 n/a - -
Crank End Stage Stg-1 Stg-1 Stg-1 stg-1 & =
Bore: in 9.5 15 9.5 15 - B
MAWP: psiG 1800 635 1800 635 - -
RDP: psiG 1636 577 1636 577 = -
Est. Td: degF 131.8 n/a 131.8 n/a = -
Base Clr: % 22.44 n/a 22.44 n/a - _
Added Clr: % 0.00 n/a 0.00 n/a - =
Tatal Clr: % 22.44 n/a 22.44 n/a = £
Vol. Eff. Suct.: % 87.02 n/a 87.02 n/a = -
Vol. Eff. Disch.: % 62.76 n/a 62.76 n/a - -
Flow: MMscfd 2.58 n/a 2.58 n/a - =
Valve Spacers: HE#/CE# a/0 0/ 0 0/0 0/0 = =
Rod Loads
Gas-Compress.: % 12.7 11 12.7 1.4, = )
Gas-Tension: % 10.0 ~0.8 10.0 -0.8 = &
Net-Compress.: % 45.7 51.0 45.7 51.0 - -
Net-Tension: % 59.7 68.4 59.7 68.4 - -
Pin Reversal: Deg/Mag% 162/81 162/78 162/81 162/78 - =
[Throw Loading HP 136.7 1.0 136.7 1.0 - -

BOLD = Qut of Limit

FILE: Jonah compressor updated low pressure conditions.hsr

GE HSR Comprassors, its owners, affiliates, authorized distributors or agents assume no liability for any consequences, damages or loss of production as a result of use or misuse of the information or calculations containad in this program.




G3516

GAS COMPRESSION APPLICATION

CATERPILLAR’

GAS ENGINE SITE SPECIFIC TECHNICAL DATA
Jonah Energy- Pilot

ENGINE SPEED (rpm): 1400 RATING STRATEGY: LOW NOX UPGRADE
COMPRESSION RATIO: 8:1 RATING LEVEL: CONTINUOUS
AFTERCOOLER TYPE: SCAC FUEL SYSTEM: HPG IMPCO
AFTERCOQLER - STAGE 2 INLET (°F): 130 WITH AIR FUEL RATIO CONTROL
AFTERCOQLER - STAGE 1 INLET (°F): 201 SITE CONDITIONS:
JACKET WATER OUTLET (°F): 210 FUEL: Field Gas
ASPIRATION: TA FUEL PRESSURE RANGE(psig): 40.0-45.0
COOLING SYSTEM: JW+OC+1AC, 2AC FUEL METHANE NUMBER: 62.2
CONTROL SYSTEM; ADEM3 FUEL LHV (Btu/scf): 1027
EXHAUST MANIFOLD: ASWC ALTITUDE(ft): 7200
COMBUSTION: LOW EMISSION MAXIMUM INLET AIR TEMPERATURE("F): 100
NOx EMISSION LEVEL (g/bhp-hr NOx): 0.5 STANDARD RATED POWER: 1340 bhp@1400rpm
SET POINT TIMING: 28
MAXIMUM| SITE RATING AT MAXIMUM
RATING [ INLET AIR TEMPERATURE
: Tnate RATING NOTES LOAD 100% 100% 75% 60%
ENGINE POWER (WITHOUT FAN 1) bhp 1340 1117 838 670
INLET AIR TEMPERATURE °F 45 100 100 100
i ENGINE DATA
FUEL CONSUMPTION (LHV) 2) Btu/bhp-hr 8505 8741 9042 9215
FUEL CONSUMPTION (HHV) (2) Btu/bhp-hr 9398 9658 9992 10182
AIR FLOW (@inlet air temp, 14.7 psia) (WET) (3)(4) ft3/min 3100 2928 2235 1797
AIR FLOW (WET (3)(4) Io/hr 14624 12450 9503 7640
FUEL FLOW (60°F, 14.7 psia) scfm 185 158 123 100
INLET MANIFOLD PRESSURE (5) in Hg(abs) 76.2 67.0 52.6 42.8
EXHAUST TEMPERATURE - ENGINE QUTLET (6) °F 983 986 989 989
EXHAUST GAS FLOW (@engine outlet temp, 14.5 psia) (WET (7)(4) ft3/min 9555 8156 6245 5023
EXHAUST GAS MASS FLOW (WET] (74 Io/hr 15173 12920 9868 7937
EMISSIONS DATA - ENGINE OUT
NOx (as NO2) (8)(9) g/bhp-hr 0.50 0.50 0.50 0.50
co (8%(9) g/bhp-hr 3.84 3.85 3.82 3.77
THC (mol. wi. of 15.84) (8)(9) g/bhp-hr 3.81 4,06 430 4,39
NMHC (mol. wt. of 15.84) (8)(9) a/bhp-hr 0.99 1.05 1.11 1.14
NMNEHC (VOCs) (mol. wt. of 15.84) (8)(9)(10) g/bhp-hr 0.66 0.71 0.75 0.77
HCHO (Farmaldehyde) (8)(9) g/bhp-hr 0.24 0.40 0.50 0.51
co2 {8)(9) g/bhp-hr 575 587 601 607
EXHAUST OXYGEN (8)(11) % DRY 8.3 8.2 8.0 7.8
HEAT REJECTION
HEAT REJ. TO JACKET WATER (JW) (12) Btu/min 43498 39681 33723 29024
HEAT REJ. TO ATMOSPHERE (12) Btu/min 5313 4726 3987 3543
HEAT REJ. TO LUBE OIL (OC) (12) Btu/min 6487 5918 5029 4329
HEAT REJ. TO A/C - STAGE 1 (1AC) {12)(13) Btu/min 14756 14756 5145 2566
HEAT REJ. TO A/C - STAGE 2 (2AC) {12)(13) Btu/min 4829 4829 3121 2507
COOLING SYSTEM SIZING CRITERIA
TOTAL JACKET WATER CIRCUIT (JW+OC+1AC) (13)(14) Btu/min 71125
TOTAL AFTERCOOLER CIRCUIT (2AC) (13)(14) Btu/min 5071
A cooling system safety factor of 0% has been added to the cooling system sizing criteria.

CONDITIONS AND DEFINITIONS

Engine raling oblained and presented in accordance with ISO 3046/1, adjusted for fuel, site altitude and sita inlet air temperature, 100% rating at maximum inlet air temperature is the maximum engine
capability for the specified fuel at site altitude and maximum site inlet air temperature. Maximum rating is the maximum capability at the specified aftercooler inlet temperature for the specified fuel at
site altitude and reduced inlet air temperature. Lowest load point is the lowest continuous duly operating load allowed. Ne overload permitted at rating shown.

For nates information consult page thrae.

PREPARED BY: Bob Belkowski, J-W Power Company
Data generated by Gas Engine Rating Pro Version 4.07.01
Ref. Data Set DM3400-01-001, Printed 20Aug2014
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A ®
G351 6 GAS ENGINE SITE SPECIFIC TECHNICAL DATA CATERPILLAR

GAS COMPRESSION APPLICATION Jonah Energy- Pilot

Engine Power vs, Inlet Air Temperature

Data represents temperatura sweep at 7200t and 1400 rpm

1400 Ty 1400
1200 = 1200 Max Continuous Pawer vs.
o E — Speed Capability
51000 ~ 1000 for Site Conditions
o o
2 800 o = 800 No Rating Available
e Range for Site Conditions
o 800 = 600
] ; . ?
= Continuous Operating
E 400 400 [I Range for Site Conditions
200 200
- Low Load Intermittent
0 = =0 Operating Range

50 60 70 a0 80 100 110 120 130
Alr Temperature, *F

Engine Power vs. Engine Speed
Data represents speed sweep at 7200 ft and 100 °F

1400 1400

| | i |
1200 1200 Max Cantinuous Power vs.
2 B — Speed Capability
= 1000 — 1000 for Site Conditions
2 800 < = = - f-s00 No Rating Available
n? E : - = = Range for Site Conditions
o 600 600
c . .
= Continuous Operating
E 400 400 Range for Site Conditions
200 200
Low Load Intermittent
0 0 Operating Range
1050 1100 1150 1200 1250 1300 1350 1400
Englne Speed (rpm)
Engine Torque vs. Engine Speed
Data represents speed sweep at 7200 ft and 100 °F
5500
iggg E Max Continuous Torque vs.
g o — Speed Capability
& 4000 for Site Conditions
@ 3500 o . o
& 3000 No Rating Available
IE 2500 Range for Site Conditions
E ?ODO Continuous Qperating
21500 Range for Site Conditions
w1000
500

Low Load Intermittent
Cperating Range
1050 1100 1150 1200 1250 1300 1350 1400
Engine Speed (rpm)

Note: At site conditions of 7200 ft and 100°F inlet air temp., constant torque can be maintained down to 1050 rpm.
The minimum speed for loading at these conditions is 1050 rpm.

PREPARED BY: Bob Belkowski, J-W Power Company
Data generated by Gas Engine Rating Pro Version 4.07.01

Ref. Data Set DM8400-01-001, Printed 20Aug2014 Page 2 of 4



G3516 CATERPILLAR’

GAS ENGINE SITE SPECIFIC TECHNICAL DATA

GAS COMPRESSION APPLICATION Jonah Energy- Pilot
NOTES
1. Engine rating is with two engine driven water pumps. Tolerance is + 3% of full load.

2. Fuel consumption tolerance is £ 3.0% of full load data.

3. Air flow value is on a 'wet' basis. Flow is a nominal value with a tolerance of + 5 %,

4. Inlet and Exhaust Restrictions must not exceed A&l limits based on full load flow rates from the standard technical data sheet.

5. Inlet manifold pressure is a neminal value with a tolerance of + 5 %.

6. Exhaust temperature is a nominal value with a tolerance of (+)63°F, (-)54°F,

7. Exhaust flow value is on a "wet" basis. Flow is a nominal value with a tolerance of £ 6 %.

8. Emissions data is at engine exhaust flange prior to any after treatment.

9, Emission values are based on engine operating at steady state conditions. Fuel methane number cannot vary more than + 3. Values listed are higher than nominal levels to allow
for instrumentation, measurement, and engine-to-engine variations, They indicate "Not to Exceed" values. THC, NMHC, and NMNEHC do net include aldehydes. An oxidation
catalyst may be required to meet Federal, State or local CO or HC requirements.

10. VOCs - Volatile organic compounds as defined in US EPA 40 CFR €0, subpart JJJJ

11. Exhaust Oxygen level is the resutt of adjusting the engine to operate at the specified NOx level. Tolerance is + 0.5.

12. Heat rejection values are nominal. Talerances, based on treated water, are + 10% for jacket water circuit, + 50% for radiation, + 20% for lube oil circuit, and + 5% for aftercooler
circuit.

13. Aftercaoler heat rejection includes an aftercooler heat rejection factor for the site elevation and inlet air temperature specified. Aftercooler heat rejection values at part load are
for reference only. Do not use part load data for heat exchanger sizing.

14. Cooling system sizing criteria are maximum circuit heat rejection for the site, with applied tolerances.

PREPARED BY: Bob Belkowski, J-W Power Company
Data generated by Gas Engine Rating Pro Version 4.07.01
Ref. Data Set DM9400-01-001, Printed 20Aug2014 Page 3 of 4



Constituent Abbrev Mole % Norm
Water Vapor H20 2.52%1 2.5211
Methane CH4 86.6340  86.6340
Ethane C2H8 4.9767 4,9767
Propane C3H8 3.5670 3.5670
Isobutane is0-C4H10 0.0000 0.0000
Norbutane nor-C4H10 1.8211 1.8211
Isapentane iso-C5H12 0.0000 0.0000
Norpentane nor-C5H12 0.4802 0.4802
Hexane C6H14 0.0000 0.0000
Heptane C7H16 0.0000 0.0000
Nitrogen N2 0.0000 0.0000
Carbon Dioxide Cco2 0.0000 0.0000
Hydrogen Sulfide H2S 0.0000 0.0000
Carbon Monoxide CO 0.0000 0.0000
Hydrogen H2 0.0000 0.0000
Oxygen 02 0.0000 0.0000
Helium HE 0.0000 0.0000
Neopentane neg-C5H12 0.0000 0.0000
Octane C8H18 0.0000 0.0000
Nonane C9H20 0.0000 0.0000
Ethylene C2H4 0.0000 0.0000
Propylene C3H6 0.0000 0.0000
TOTAL (Volume %) 100.0000 100.0000

CONDITIONS AND DEFINITIONS

Fuel Makeup:
Unit of Measure:

Calculated Fuel Properties
Caterpillar Methane Number:

Lower Heating Value (Btu/scf):
Higher Heating Value (Btu/scf):
WOBBE Index (Btu/scf):

THC: Free Inert Ratio:
Total % Inerts (% N2, CO2, He):
RPC (%) (To 905 Btu/scf Fuel):

Compressibility Factor:
Stoich A/F Ratio (Val/Vol):
Stoich A/F Ratio (Mass/Mass):

Specific Gravity (Relative to Air):

Specific Heat Constant (K):

Field Gas
English

62.2

1027
1135
1274

Not Applicable
0%
100%

0.997
10.68
16.43
0.650
1.297

Caterpillar Methane Number represents the knock resistance of a gaseous fuel. It should be used with the Caterpillar Fuel Usage Guide for the engine and rating to determine the rating for the fuel

spacified, A Fuel Usage Guide for each rating is included on page 2 of its standard technical data sheet.

RPC always applies te naturally aspiratad (NA) engines, and turbecharged (TA or LE) enginas only when they are derated for altitude and ambient site conditions.

Project specific technical data sheets generated by the Caterpillar Gas Engine Rating Pro program taka the Caterpillar Methane Number and RPC inta account when generating a site rating.

Fuel properties for Btu/scf calculations are at 60F and 14.696 psia.

Caterpillar shall have no liability in law or equity, for damages, consequently or otherwise, arising from use of program and related material or any part thereof.

FUEL LIQUID

Field gases, well head gases, and associated gases typically contain liquid water and heavy hydrocarbens entrained in the gas. To prevent detonation and severe damage to the engine, hydrocarbon
liquids must not be allowed 1o enter the engine fuel system. To remove liquids, a liquid separator and coalescing filter are recommended, with an automatic drain and collection tank ta prevent
contamination of the ground in accordance with local codes and standards.

To avoid water condensation in the engine or fuel lines, limit the relative humidity of water in the fuel to 80% at the minimum fuel operating temperature.



ATTACHMENT C

JONAH ENERGY OFFSET BANK SPREADSHEET
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